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Respiratory Disorders 



TOWS nilCTOMY AM) APfWOfPtCTOMY 

Children with recurrent URTIs are often referred for removal of their tonsils and adenoids, one of the 
commonest operations performed in children. Many children have large tonsils but this in itself is not an 
indication for tonsillectomy as they shrink spontaneously in late childhood. 

The indications for tonsillectomy are controversial but include: 

• recurrent tonsillitis (as opposed to recurrent URTIs) - tonsillectomy reduces the number of episodes 
of tonsillitis by a third, e.g. from three to two per year 

• a peritonsillar abscess (quinsy) 

• obstructive sleep apnoea. 

Like the tonsils, adenoids increase in size until about the age of 8 years and then gradually regress. In young 
children the adenoids grow proportionately faster than the airway, so that their effect of narrowing the 
airway lumen is greatest between 2 and 8 years of age. They may narrow the posterior nasal space 
sufficiently to justify adenoidectomy. 

Indications for the removal of both the tonsils and adenoids are controversial but include: 



otitis media with effusion with hearing loss, when it gives a small additional benefit to the insertion 

of grommets (ventilation tubes). 

obstructive sleep apnoea (an absolute indication). 



Up to 10% of children will snore, but less than 1% will have sleep-disordered breathing. Obstructive sleep 
apnoea (OSA) in childhood is usually due to upper airway obstruction secondary to adeno -tonsillar 
hypertrophy. There may be a history of loud snoring, apnoea for 30-45 seconds with struggling for breath, 
and disturbed sleep. Whilst affected children may be obese, others may have growth failure and they may 
have daytime hyperactivity rather than sleepiness. Overnight sleep studies show intermittent hypoxia and 
hyper-carbia. Adeno-tonsillectomy is usually curative 

It is now recognised that children with a range of disorders may be prone to sleep-disordered breathing, 
particularly those with craniofacial disorders (e.g. Pierre Robin), neuromuscular disorders (e.g. muscular 
dystrophy) or hypotonia (e.g. Down's syndrome). There may be a mixture of obstructive and central 
hypoventilation. Many improve with overnight ventilation at home via a nasal mask. 

LIBYHCEAl I TRACMM, jWTjCTjOWj : 

acute upper airways obstruction. They are characterised by: 

• stridor, a rasping sound heard predominantly on inspiration 

• hoarseness due to inflammation of the vocal cords 

• a barking cough like a sea lion 

• a variable degree of dyspnoea. 
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Differential diagnosis of acute upper airways obstruction 



Croup 

Viral laryngotracheitis (very common) 

Acute-on-chronic stridor, e.g. from a floppy larynx (laryngomalacia) 

Bacterial tracheitis (rare) 

Rare causes 

Epiglottitis 

Inhalation of smoke and hot air in fires 

Trauma to the throat 

Retropharyngeal abscess 

Laryngeal foreign body 

Allergic laryngeal oedema (angioedema) 

Tetany due to poor vitamin D intake 

Infectious mononucleosis 

Measles 

Diphtheria 



CLINICAL FEATURES ACUTE ATTACK : 

Wheeze and tachypnoea (respiratory rate >50 breaths/min in children 2-5 

years, >30 breaths/min in children 5 or over) - but poor guide to severity. 

Increasing tachycardia (>130 beats/min in children aged 2-5 years, >120 

beats/min in children 5 or over) - better guide to severity. 

The use of accessory muscles and chest recession - also better guide to 

severity. 

The presence of marked pulsus paradoxus (the difference between systolic 

pressure on inspiration and expiration) indicates moderate to severe in children 

but is difficult to measure accurately and is therefore unreliable. 

If breathlessness interferes with talking, the attack is severe. 

Cyanosis, fatigue and drowsiness are late signs, indicating life-threatening 

asthma; this may be accompanied by a silent chest on auscultation as little air 

is being exchanged. 

However, the severity of an acute asthma may be underestimated by clinical examination alone. Therefore: 

• Arterial oxygen saturation should be measured with a pulse oximeter in all children presenting to 
hospital with acute asthma. Oxygen saturations <92% in air imply severe or life-threatening asthma. 

• Measurement of the peak expiratory flow rate should be routine in school-age children. 

choosing the correct inhaler 

Inhaled drugs may be administered via a variety of devices, chosen according to the 
child's age and preference: 

• metered dose inhaler 

• breath- actuated metered dose inhaler, e.g. Autohaler or Easi-Breathe 

• dry powder devices, e.g. terbutaline sulphate (Bricanyl Turbohaler) and 
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salbutamol (Ventolin Accuhaler). 

The pressurised metered-dose inhaler (MDI) requires the greatest coordination and 
should never be used alone in children. Using an MDI through a spacer device such as 
the Nebuhaler or aerochamber significantly increases the proportion of the drug 
reaching the airways, reduces impaction of drug on the throat and requires less 
coordination. In young children, a soft face mask can be attached to the spacer Fig. 
16.15 . Ideally inhaled steroids should always be given by MDI and spacer, and spacers 
should be used in young children and for delivering beta agonists during acute asthma 
attacks. Spacers are very effective at delivering bronchodilators and inhaled steroids to 
the preschool child. 



Breath-actuated devices and dry-powder inhalers require less coordination than MDIs 

and can be used for delivering beta agonists in school-age children. 
Nebulised treatment is now only given for severe life-threatening asthma, or rarely for children who 
need inhaled therapy but are unable to use any of these devices or require high dose 

Criteria for hospital admission 

Children require hospital admission if, after high-dose inhaled bronchodilator therapy, they: 

• have not responded adequately clinically - persisting breathlessness, tachypnoea 

• are exhausted 

• still have a marked reduction in their predicted (or usual) peak flow rate 

• have a reduced oxygen saturation (<92% in air). 

cfflHwgc use wficnow 

Children with recurrent pneumonia or who produce purulent sputum may have bronchiectasis, which 

is permanent dilatation of the bronchi. 

It is helpful to determine if recurrent pneumonia affects different lobes of the lung (generalised), or 

only one lobe (focal). Generalised causes include cystic fibrosis, primary ciliary dyskinesia, 

immunodeficiency or chronic aspiration. Bronchiectasis following severe pneumonia, particularly 

tuberculosis, pertussis or measles, has now become uncommon. Although a plain chest X-ray may 

show gross bronchiectasis, it is best seen on a CT scan of the chest 

Cystic fibrosis is considered below. In primary ciliary dyskinesia, the microcilia of the respiratory 

epithelium, which are an important defence against infection, are abnormal in structure or function. 

Affected children have recurrent infection of the upper and lower respiratory tract. They 

characteristically have recurrent productive cough, a purulent nasal discharge and chronic ear 

infections; 50% also have dextrocardia and situs inversus (Kartagener's syndrome). Ciliary structure 

can be assessed by electron microscopy of nasal mucosal brushings. 

Children with immunodeficiency may develop severe, unusual or recurrent chest infections. The 

immune deficiency may be secondary to an illness, e.g. malignant disease or its treatment with 

chemotherapy. Less commonly it is due to HIV infection or a primary immune deficiency. 

Many neurologically impaired children will have chronic aspiration, either due to oropharyngeal 

incoordination or due to gastro-oesophageal reflux. 

Tuberculosis remains an important cause of chronic lung infection and all children with a persistent 

productive cough should have a chest X-ray and tuberculin skin test. Marked hilar or paratracheal 

lymphadenopathy is highly suggestive of tuberculosis. 
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Cardiac disorders 



CIRCULATORY CHANGES AT BIRTH 

In the fetus, the left atrial pressure is low, as relatively little blood returns from the lungs. The pressure 
in the right atrium is higher than in the left, as it receives all the systemic venous return including 
blood from the placenta. The flap valve of the foramen ovale is held open, blood flows across the 
atrial septum into the left atrium and then into the left ventricle, which in turn pumps it to the upper 
body 

With the first breaths, resistance to pulmonary blood flow falls and the volume of blood flowing 
through the lungs increases sixfold. This results in a rise in the left atrial pressure. Meanwhile, the 
volume of blood returning to the right atrium falls as the placenta is excluded from the circulation. 
The change in the pressure difference causes the flap valve of the foramen ovale to be closed. The 
ductus arteriosus, which connects the pulmonary artery to the aorta in fetal life, will normally close 
within the first few hours or days. Some babies with congenital heart lesions rely on blood flow 
through the duct (duct-dependent circulation). Their clinical condition will deteriorate dramatically 
when the duct closes, which is usually at 1-2 days of age but occasionally later 



CAUf f s or COMimUL heart dkeme 



Maternal disorders 

Rubella infection 

Systemic lupus erythematosus (SLE) 

Diabetes mellitus 
Maternal drugs 

Warfarin therapy 
Fetal alcohol syndrome 
Chromosomal abnormality 

Down's syndrome (trisomy 21) 

Edwards' syndrome (trisomy 18), 

Patau's syndrome (trisomy 13) 

Turner's syndrome (45XO) 

Chromosome 22qll.2 deletion 

Williams' syndrome (chromosome 7 
microdeletion) 



Cardiac abnormalities 

Peripheral pulmonary stenosis, PDA 

Complete heart block (anti-Ro and anti-La 
antibody) 

Incidence increased overall 



Aortic valve stenosis, coarctation of the aorta 
Aortic arch anomalies, tetralogy of Fallot 
Supravalvular aortic stenosis, peripheral 



Frequency 

30-35% 

35% 



'C 



Pulmonary valve stenosis, PDA 


5% 


ASD, VSD, tetralogy of Fallot 


25% 


Atrioventricular septal defect, VSD 


30% 


Complex 


60-80% 



15% 



pulmonary artery stenosis 
The features of an innocent murmur can be remembered as the five S'silnnoSent murmur = Soft, 

Systolic, asymptomatic, left Sternal edge 
Congenital heart disease presents with: 

• antenatal ultrasound screening - increasing proportion detected 

• detection of a heart murmur - need to differentiate innocent from pathological murmur 

• cyanosis - if duct dependent, prostaglandin to maintain ductal patency is vital for initial survival 
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heart failure - usually from left-to-right shunt when pulmonary vascular resistance falls, in neonate 

from left heart obstruction 

shock - when duct closes in severe left heart obstruction 







Summary 






Urr-TO-MCHT f HUNTS 


Lesion 


Symptoms 


Signs 


ASD - secundum 


None 


Ejection systolic murmur at ULSE 


AVSD - partial 


None, heart 
failure 


Fixed split S2 


VSD - small (80- 


None 


Pansystolic murmur at LLSE 


90%) 






VSD - large (10- 


Heart failure 


Active precordium, loud P2, soft 


20%) 




murmur, tachypnoea, hepatomegaly 


PDA - term 


None 


Continuous murmur at ULSE ± 



PDA - preterm None, heart 

failure 



Management 

Catheter device closure at 3-5 years 
Surgery at 3 years 

None 

Diuretics, captopril , calories 
Surgery at 3-6 months old 

Coil or device closure at cardiac 
bounding pulses catheter 

Systolic murmur at ULSE ± bounding Fluid restriction, indomethacin or 
pulses ibuprofen , or surgical ligation 



■IYPOMJMTW HIT HEART * YNPPOME 

In this condition there is underdevelopment of the entire left side of the heart. The mitral valve is small or 
atretic, the left ventricle is diminutive and there is usually aortic valve atresia. The ascending aorta is very 
small, and there is almost invariably coarctation of the aorta. 

Cliificcil fecttgres 

These children may be detected antenatally at ultrasound screening. This allows for effective counselling and 

prevents the child from becoming sick after birth. 

If they do present after birth, they are the sickest of all neonates presenting with a duct- 
dependent systemic circulation. 

There is no flow through the left side of the heart, so ductal constriction leads to profound 
acidosis and rapid cardiovascular collapse. 

There is weakness or absence of all peripheral pulses, in contrast to weak femoral pulses in 
coarctation of the aorta. 

Hyperoxia test : The infant will fail the hyperoxia (nitrogen washout) test by remaining desaturated in 
oxygen, as there is common mixing of pulmonary venous and systemic venous blood at atrial level. 
As in all suspected duct-dependent lesions, prostaglandin must be commenced 
the diagnosis established urgently by echocardiography. 

The management of this condition consists of a difficult neonatal operation called the Norwood procedure. This 
is followed by a further operation (Glenn or hemi-Fontan) at about 6 months and again (Fontan) at about 3 
years. 

Summary 

Left hectrt gytflgw obstruction in fflife sick iwf ctwt - <tect><tepew<tewt fesiews 



Lesion 

Coarctation of the aorta and interruption 
of the aortic arch 



Clinical features Management 

Heart murmur, heart failure Maintain airway, breathing, 

Circulatory collapse circulation 

Weak or absent femoral Immediately start prostaglandin 

pulses infusion 

Blood pressure arms > legs 
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Hypoplastic left heart syndrome Circulatory collapse Maintain airway, breathing, 

All peripheral pulses weak circulation 
or absent Immediately start prostaglandin 

infusion surgery ) 

^^^ MANAGEMENT Of fAUOT TlTgOjOgY 

Imtigij gfcmttggliieitt is medical, with corrective surgery at around 6 months of age. It involves closing 
the VSD and relieving right ventricular outflow tract obstruction with an artificial patch, which sometimes 
extends across the pulmonary valve. Most are free from significant symptoms in childhood. 
jjrfcmts wfrg grg verfl Cflcmgsed in the weewcttctl gerigd require a shunt to increase 
pulmonary blood flow. This is usually done by surgical placement of an artificial tube between the 
subclavian artery and the pulmonary artery (a modified Blalock-Taussig shunt) or sometimes by balloon 
dilatation of the right ventricular outflow tract. 

HggercgCHtgtic spells are usually self-limiting and followed by a period of sleep. If prolonged (beyond 
about 15 minutes), they require prompt treatment with: 

• sedation and pain relief (morphine is excellent) 

• intravenous propranolol (or an alpha adrenoceptor agonist), which probably works both as a peripheral 
vasoconstrictor and by relieving the subpulmonary muscular obstruction that is the cause of reduced 
pulmonary blood flow 

• intravenous volume administration 

• bicarbonate to correct acidosis 

• muscle paralysis and artificial ventilation in order to reduce metabolic oxygen demand. 

MANACEMENT Of Tgj 

fa the sick cgcmgsed weewctte . the key is to improve mixing of saturated and desaturated blood. 

Maintaining the patency of the ductus arteriosus with a prostaglandin infusion is mandatory 
A balloon atrial septostomy is a life-saving procedure which may be performed in children 
with any form of transposition of the great arteries. A catheter, with an expandable balloon at its 
tip, is passed through the umbilical or femoral vein and then on through the right atrium and 
foramen ovale. The balloon is inflated within the left atrium and then pulled through the atrial 
septum. This tears the atrial septum, renders the flap valve of the foramen ovale incompetent, 
and so allows mixing of the systemic and pulmonary venous blood within the atrium. 
All patients with trcmspesitiew ef the greet arteries will require surgery, which is 
usually the arterial switch procedure . In this operation, performed in the first few days of life, the pulmonary 
artery and aorta are transected above the arterial valves and switched over. In addition, the coronary arteries 
have to be transferred across to the new aorta. Thus the left ventricle acts as the systemic ventricle, pumping 
fully oxygenated blood into the aorta, and the right ventricle assumes its more normal role of pumping blood to 
the lungs, 

In tricuspid atresia only the left ven-tricle is effective, the right being small and non-functional 

CliHiccil features 

There is 'common mixing' of systemic and pulmonary venous return in the left atrium. Presentation is with 
cyanosis in the newborn period if duct-dependent, or the child may be well at birth and become cyanosed or 
breathless. 

Management 

Early palliation is performed to maintain a secure supply of blood to the lungs at low pressure, by: 

• a Blalock-Taussig shunt (between the subclavian and pulmonary artery) in children who are severely 
cyanosed 

• pulmonary artery banding to reduce pulmonary blood flow if breathless. 

Completely corrective surgery is not possible as there is only one effective functioning ventricle. Palliation is performed 
(Glenn or hemi-Fontan operation connecting the superior vena cava to the pulmonary artery after 6 months of age and 
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a Fontan operation to also connect the inferior vena cava to the pulmonary artery at 3-5 years). 
Thus the left ventricle drives blood around the body and systemic venous pressure supplies blood to the lungs. 
The Fontan operation results in a less than ideal functional outcome, but has the advantages of relieving 
cyanosis and removing the long-term volume load on the single functional ventricle 

Hematological disorders 

MMQ1YTIC ANEMIA 

3Jamwltp'u> piem UtvieoAed %ed ceii fateafidcwn leach ta : 

• anaemia 

• reticuloendothelial hyperplasia - hepatomegaly and splenomegaly 

• elevated unconjugated bilirubin 

• excess urinary urobilinogen. 

5(i& diagnostic duet ta fiaemchp'w wie \ 

• raised reticulocyte count (on the blood film this is called 'polychromasia' as the reticulocytes have a 
characteristic lilac colour) 

• unconjugated bilirubinaemia and increased urinary urobilinogen 

• abnormal appearance of the red cells on a blood film (e.g. spherocytes, sickle shaped or very 
hypochromic) ( Fig. 22.6 ) 

• positive direct antiglobulin test (only if an immune cause as this test identifies antibody-coated red 
blood cells) 

• increased erythropoiesis in the bone marrow. 

^^^^ ggoi (til ANEMIA 

PROPHYLAXIS 

1 -In order to prevent pneumococcal infection, 

all patients should receive twice daily penicillin throughout childhood and 

be immunised against pneumococcus. The child should be fully immunised, including against 

Haemophilus influenzae type b. 
2-A11 patients should receive once daily oral folic acid because of the increased demand for folic acid caused 
by the chronic haemolytic anaemia. 

3- Vaso-occlusive crises should be minimised by avoiding exposure to cold, dehydration, excessive exercise, 
undue stress or hypoxia. This requires common sense measures - 

dressing children warmly, 

giving drink especially before exercise 

and taking extra care to keep children warm after swimming or when playing outside in the 

winter. 

TREATMENT OF ACUTE CRISES 

Painful crises should be treated with 

oral or intravenous analgesia according to need (may require opiates) and 
good hydration (oral or intravenous as required); 
infection should be treated with antibiotics; 
oxygen should be given if the oxygen saturation is reduced. 
Exchange transfusion is indicated for acute chest syndrome, stroke and priapism. 

TREATMENT OF CHRONIC PROBLEMS 

1~ Children who have recurrent hospital admissions for painful vaso-occlusive crises or acute chest syndrome 
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may benefit from hydroxyurea , a drug which increases their HbF production and helps protect against further 
crises. It requires monitoring for side-effects. 

2— The most severely affected children (1-5%) who have had a stroke or who do not respond to hydroxyurea 
may be offered a bone marrow transplant . This is the only cure for sickle cell disease but can only be safely 
carried out if the child has an HLA-identical sibling who can donate their bone marrow - the cure rate is 90% 
but there is a 5% risk of fatal transplant-related complications. 

Sickle cell disease is a cause of premature death due to one or more of these severe complications; around 50% 
of patients with the most severe form of sickle cell disease die before the age of 40 years. However, the 
mortality rate during childhood is around 3%, usually from bacterial infection. 

grematctl dictwsis cnuj screening 

Many countries with a high prevalence of haemoglobinopathies, including the UK, perform neonatal screening 
using the biochemical screening test (Guthrie test). Early diagnosis of sickle cell disease allows penicillin 
prophylaxis to be started in early infancy instead of awaiting clinical presentation, possibly due to a severe 
infection. Prenatal diagnosis can be carried out by chorionic villus sampling at the end of the first trimester if 
parents wish to choose this option to prevent the birth of an affected child. 

AHAEM1A W Till WfWjKHW 

1, Reduced red Meed cell gredgctfeH 

There are two main but rare causes in the newborn and both cause red cell aplasia: 

• congenital infection with parvovirus B 19 

• congenital red cell aplasia (Diamond-Blackfan anaemia). 

In this situation the Hb is low and the red blood cells look normal. The diagnostic clue is that the reticulocyte 
count is low and the bilirubin is normal. 

2, Iwcrectsed red cell destruction [hctemeUjtic ctwctemjct] 

This occurs either because of an antibody destroying the red blood cells (i.e. an extrinsic cause) or because 
there is an intrinsic abnormality of the surface or intracellular contents of the red blood cell. The main causes of 
haemolytic anaemia in neonates are: 

• immune (e.g. haemolytic disease of the newborn) 

• red cell membrane disorders (e.g. hereditary spherocytosis) 

• red cell enzyme disorders (e.g. glucose-6-phosphate dehydrogenase deficiency) 

• abnormal haemoglobins (e.g. a-thalassaemia major). 

The diagnostic clues to a haemolytic anaemia 

are an increased reticulocyte count (due to increased red cell production to compensate for the anaemia) 
and increased unconjugated bilirubin (due to increased red cell destruction with release of this bile pigment 

into the plasma). 

Haemolytic disease of the newborn (immune haemolytic anaemia of the newborn) is due to antibodies against 
blood group antigens. The most important are: anti-D (a 'Rhesus' antigen), anti-A or anti-B (ABO blood group 
antigens) and anti-Kell. The mother is always negative for the relevant antigen (e.g. rhesus D-negative) and the 
baby is always positive; the mother then makes antibodies against the baby's blood group and these antibodies 
cross the placenta into the baby's circulation causing fetal or neonatal haemolytic anaemia. The diagnostic clue 
to this type of haemolytic anaemia is a positive direct anti-globulin test (Coombs test). This test is only positive 
in antibody-mediated anaemias and so is negative in all the other types of haemolytic anaemia. 

• 

The most common causes of non-immune haemolytic anaemia in neonates are: G6PD (glucose-6-phosphate 
dehydrogenase) deficiency and hereditary spherocytosis. Haemoglobinopathies, apart from a-thalassaemia, 
rarely present with clinical features in the neonatal period but are detected on neonatal biochemical screening 
(Guthrie test). 

3, Bleed less 
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The main causes are: 

• feto-maternal haemorrhage (occult bleeding into the mother) 

• twin-to-twin transfusion (bleeding from one twin into the other one) 

• blood loss around the time of delivery (e.g. placental abruption). 

The main diagnostic clue is severe anaemia with a raised reticulocyte count and normal bilirubin. 

4- Awctemlct gf prematurity 

The main causes are: 

• inadequate erythropoietin production 

• reduced red cell lifespan 

• frequent blood sampling whilst in hospital 
iron and folic acid deficiency (after 2-3 months). 



INVEf TKATIONf IN HAEMOPHILIA A AND YON WIUEMANB'f Mf EMI 




von 
WillebrancTs 


Haemophilia A 


disease 


PT Normal 


Normal 


APTT ft 


| or normal 


Factor VIILC jj 


I or normal 


vWF Ag Normal 


4 


RiCoF (activity) Normal 


4 


Ristocetin-induced platelet aggregation Normal 


Abnormal 


vWF multimers Normal 


Variable 


MANAGEMENT OF VWB 





Treatment depends on the type and severity of the disorder. 

• Type 1 vWD can usually be treated with DDAVP, which causes secretion of both FVIII and vWF into 
plasma. DDAVP should be used with caution in children <1 year of age as it can cause hyponatraemia 
due to water retention and may cause seizures, particularly after repeated doses and if fluid intake is not 
strictly regulated. 

• More severe types of vWD have to be treated with plasma-derived FVIII concentrate as DDAVP is 
ineffective and recombinant FVIII concentrate contains no vWF. 

• Cryoprecipitate is no longer used to treat vWD as it has not undergone viral inactivation. 

• Intramuscular injections, aspirin and non-steroidal anti-inflammatory drugs should be avoided in all 
patients with vWD. 



(ZMahmoud O&ehairp 
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Gastroenterology 



VOMITINC 

Pictqnestic clges in ci vgmitinfl inf ctnt 

Bile-stained vomit - intestinal obstruction must be excluded 

Blood in the vomit - suggests oesophagitis or peptic ulceration or oral/nasal bleeding or malrotation 

Projectile vomiting in the first few weeks of life - is it pyloric stenosis? 

Are there symptoms to suggest urinary tract, central nervous system or gastrointestinal infection? 

Vomiting at the end of paroxysmal coughing - is it whooping cough (pertussis)? 

Is the infant dehydrated or in shock? 

Abdominal distension - is there lower intestinal obstruction? Check for a strangulated inguinal 

hernia. 

F Y10MC fTIHOf w 

Mgfliigsjs 

• Unless immediate fluid resuscitation is required, a test feed is performed. The baby is given a milk 
feed, which will calm the hungry infant, allowing examination. 

• Gastric peristalsis may be seen as a wave moving from left to right across the abdomen . 

• The pyloric mass or 'olive' is usually palpable in the right upper quadrant. If the stomach is over 
distended with air, it will need to be emptied by a nasogastric tube to allow palpation. 

• Ultrasound examination is used to confirm the diagnosis if no mass is felt. 

• A barium meal is only performed when the diagnosis remains in doubt. 

MICKIl't PIYIWICUHIM 

Two per cent of individuals have an ileal remnant of the vitellointestinal duct, in the form of a 
Meckel's diverticulum, which contains ectopic gastric mucosa or pancreatic tissue. 

Cliiticctl presentation : 

Most are asymptomatic but they may present with severe rectal bleeding which is neither bright red 
nor true melaena. Other forms of presentation include intussusception, volvulus around a band, or 
diverticulitis which mimics appendicitis. 

Piqqnesis : 

A technetium scan will demonstrate increased uptake by ectopic gastric mucosa in 70% of cases. 

Treatment : 

is by surgical resection 

MA1ROTAT10H 

If the small bowel mesentery is not fixed at the duodenojejunal flexure or in the ileocaecal region, its base is 
shorter than normal, predisposing to volvulus. It may arise in the fetus from the duodenojejunal flexure 
failing to rotate adequately to the left around the superior mesenteric vessels or the caecum failing to rotate 
and descend on the right. Ladd's bands may cross the duodenum, contributing to an obstruction. The position 
of the superior mesenteric artery and vein relative to each other on abdominal ultrasound is helpful 
diagnostically. 

Presentation : 

There are two presentations: 

• obstruction 

• obstruction with a compromised blood supply. 

If there is infarction of the bowel, blood may be seen in the gastric aspirates or in the stool. Obstruction with 
bilious vomiting usually presents in the first few days of life but can be seen at a later age. 
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Any child with dark green vomiting needs an upper gastrointestinal contrast study to assess intestinal 
rotation, unless signs of vascular compromise are present, when an urgent laparotomy is needed. 

Treatment : 

At operation, the volvulus is untwisted, the duodenum mobilised and the bowel placed in the non-rotated 
position with the duodenojejunal flexure on the right and the caecum and appendix on the left. The 
malrotation is not 'corrected', but the mesentery broadened. The appendix may be removed to avoid later 
diagnostic confusion in the event of appendicitis. 

gjjTwm awp www mcramoH 

The greater use of endoscopy in children and the identification of the Gram-negative organism Helicobacter 
pylori in association with antral gastritis have focused attention on it as a potential cause of abdominal pain 
in children. In adults, there is substantial evidence that H. pylori is a strong predisposing factor to duodenal 
ulcers. This association in children is much less clear. Duodenal ulcers are uncommon in children but should 
be sought in those with night pain, particularly if it wakes them, or when there is a history of peptic 
ulceration in a first-degree relative. 

Cliif iccil picture . 

H. pylori causes a nodular antral gastritis which may be associated with abdominal pain and nausea. 

• It is usually identified in gastric antral biopsies, but may also be present on micro-aerophilic culture. 
The organism produces urease, which forms the basis for a laboratory test on biopsies, and 

• the 13 C breath test following the administration of 13 C-labelled urea by mouth. 

• Serological tests are unreliable in children. 
Treatment : 

Treatment regimens vary but often consist of triple therapy with, for example, amoxicillin , metronidazole 
and clarithromycin . 

POyr-WTBOENTEPITK JYNPROME 

Infrequently, following an episode of gastroenteritis, the introduction of a normal diet results in a return of 
watery diarrhoea. Temporary lactose intolerance may have developed, 

Mgflitgssi s 

which can be confirmed by the presence of non-absorbed sugar in the stools giving a positive Clinitest result. 

Management : 

• In such circumstances, a return to an oral rehydration solution for 24 hours, followed by a further 
introduction of a normal diet, is usually successful. 

• Rarely, multiple dietary intolerances may result, such that specialist dietary management is required 
in the implementation of a diet which excludes cow's milk, disaccharides and gluten. 

• In very severe cases, a period of parenteral nutrition is required to enable the injured small intestinal 
mucosa to recover sufficiently to absorb luminal nutrients 

POfT-WflCTlYE IMHTMU POWE1 fYMHHMI 

Following an episode of gastroenteritis, particularly with a bacterial cause, a substantial proportion of 
children will develop symptoms of irritable bowel syndrome which may persist for some years. 
Characteristically, intermittent diarrhoea and abdominal pain (often relieved by defecation) occur, sometimes 
interspersed with constipation. In between episodes of pain and diarrhoea, affected children are symptom- 
free, have good general health and grow normally. The condition usually resolves spontaneously. No 
medication has been shown to be effective, except loperamide for diarrhoea. 
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Fluid management of severe dehydration 



Total intravenous fluid requirements in lever* dehydration 



T 



* 



T 






Treat shade 

Fluid dtflCH (rnS) » 

"•■ ■tr^hydr atlofl x 10xw*igfet In kg 



* 



Maintenance 
{14*b*lDw) 




Continuln-g tosses: 

■r*v*r 

■ hyfMtvfffitilatlan 

■ VflmHing niltf di .ir - -4'* 

■ framing of fluid m tfwgirt 



PHASE 1: Treat tfiock 
(Q-O.Sh) 



c 



M ml/kg 0.9& w!ine 



i 




t 




Repeal x 3 
ifn0CH»ry 




PHASE 2] 

Rehydration 




Normal 
ptosin^i 
sodium 



T 






o_45% jaline/2.5% dextrose 
CWT24h 



^ 



S 4S% ^line/15%d^tro^e 



I 
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GrjL,e rnuEiiCOnng: fluid bailee, l illicit condition, weight, 
plasma creatinine and elettftdytOS 



Initial [nti-a venous flu Id management of Kvere dehj?drat(on 



Maintenance intravenous fluid requirements 



Body weight 



Fluid 
(ml/kgtt4h} 



Sodium 

(mmol/kq/.Mh) 



PotdSSJliffl 

(mmal/kg/24 h) 



First 10 kg 
Sfrmwd TO kg 

Subsequen! kg 



100 


2-4 


1.5-2.5 


so 


1-2 


Q5-1.S 


1 30 


0.5-1 


07-0.7 



For exctrnplt, Ih* nuinleflAn to fluid tn\ uwomHits of a 24 kg child are: 

1Q0O* 500+ 80 = 1 $B0 ml/24 h. 



© Elsevier, Llssauer & Clayden: Illustrated Textbook of Paediatrics 3e - www. studentco n suit. corn 
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Hepatology 



DETAIL* Of Till MOfT IMMTANT MINE* Of NEONATAL CHOLEfTAf If 




This occurs in 1 in 14000 live births. It is a progressive disease in which there is destruction or absence of 
the extrahepatic biliary tree and intrahepatic biliary ducts. This leads to chronic liver failure and death unless 
surgical intervention is performed. 

Clinical presentation : 

• Babies with biliary atresia have a normal birthweight but fail to thrive as the disease progresses. 

• They are jaundiced and from the second day their stools are vale and their urine dark , although 
both the jaundice and stool colour may fluctuate. 

• Hepatomegaly is present and splenomegaly will develop secondary to portal hypertension. 

Iwvestiflcttigws : 

• Standard liver function tests are of little value in the differential diagnosis. 

• A fasting abdominal ultrasound may be normal, or demonstrate a contracted or absent gall bladder. 

• A radioisotope scan with TBIDA (iminodiacetic acid derivatives) shows good uptake by the liver, 
but no excretion into the bowel. 

• Liver biopsy demonstrates features of extrahepatic biliary obstruction, i.e. fibrosis and proliferation 
of bile ductules, although there may be features of neonatal hepatitis. 

• The diagnosis is confirmed at laparotomy_by operative cholangiography , which fails to outline a 
normal biliary tree. 

Treatment : 

consists of surgical bypass of the fibrotic ducts, hepatoportoenterostomy (Kasai procedure) , in which the 
jejunum is anastomosed to patent ducts in the cut surface of the porta hepatis. If surgery is performed before 
the age of 60 days, 80% of children achieve bile drainage. The success rate diminishes with increasing age - 
hence the need for early diagnosis and treatment. 

Postoperative complications include cholangitis and fat malabsorption. Even when bile drainage is 
successful, there may be progression to cirrhosis and portal hypertension. If the operation is unsuccessful, 
liver transplantation has to be considered. 

2- neonatal kepatitib 
CHOLEDOCHAL CYlSTS 

Definition : 

These are cystic dilatations of the extrahepatic biliary system. 

Presentation : 

About 25% present in infancy with cholestasis. In the older age group, choledochal cysts present with 
abdominal pain, a palpable mass and jaundice or cholangitis. 
The diagnosis : 
is established by ultrasound or radionuclide scanning. 

Treatment: 

is by surgical excision of the cyst with the formation of a roux-en-Y anastomosis to the biliary duct. Future 
complications include cholangitis and a 2% risk of malignancy, which may develop in any part of the biliary 
tree. 



a 



i-antttrYpsin DEFICIENCY 



Deficiency of the protease ai -antitrypsin is associated with liver disease in infancy and childhood and 
emphysema in adults. 
Aetiefocw : 
It is inherited as an autosomal recessive disorder with an incidence of 1 in 2000-4000 in the UK. There are 
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many phenotypes of the protease inhibitor (Pi) which are coded on chromosome 14. Liver disease is 
associated with the phenotype PiZZ. 

Presentation : 

• The majority of babies present with prolonged (persistent) neonatal jaundice , 

• but some develop bleeding, including intracranial haemorrhage, from vitamin K deficiency, 
particularly if they are breast-fed. 

• Hepatomegaly is present. Splenomegaly develops with cirrhosis and portal hypertension. 

Pictcmesis z 

The diagnosis is confirmed by estimating the level of ai -antitrypsin in the plasma and identifying the 

phenotype. 

Treatment ctnd preqnesis : 

• Approximately 30% of children will recover, 

• but the remainder will develop chronic liver disease, some of whom will develop cirrhosis and portal 
hypertension and require liver transplantation. 

• Pulmonary disease is not significant in childhood. 

• The disorder can be diagnosed antenatally. 

QALACTQSAEM1A 

Incidence : 

This very rare disorder has an incidence of 1 in 40000. 

Presentation : 

• The infants develop poor feeding, vomiting, jaundice and hepatomegaly when fed milk. 

• Chronic liver failure, cataracts and developmental delay are inevitable if galactosaemia is untreated. 

• A rapidly fatal course with shock, haemorrhage and disseminated intravascular coagulation , often due 
to Gram-negative sepsis, may occur. 

S The condition can be screened for in prolonged (persistent) jaundice by detecting galactose, a reducing 

substance, in the urine. 
S The diagnosis is made by measuring the enzyme galactose- 1-phosphate-uridyl transferase in red cells. 

Management : 

A galactose-free diet prevents progression of liver disease, but ovarian failure and learning difficulties may 
occur later. 



J-9/iftaAyartc btliw 



ALAQILLE'S SYNDROM! 

is an autosomal dominant condition. 
Infants have : 

o characteristic triangular facies, 

o skeletal abnormalities, 

o peripheral pulmonary stenosis, 

o renal tubular disorders, 

o defects in the eye 

o and intrahepatic biliary hypoplasia with severe pruritus and failure to thrive. 
Prognosis is variable, with 50% of children surviving into adult life without liver transplantation. 

PROGRESSIVE FAMILIAL INTRAHEPATIC CHOLESTASIS (PF1C) 

o is a heterogeneous group of cholestatic disorders of bile acid transporter defects. 

o Children present with jaundice, itching, failure to thrive, diarrhoea and a variable progression of liver 

disease. 
o Prognosis is variable, but some children will require liver transplantation. 
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Reye's syndrome is an acute non-inflammatory encephalopathy with micro vesicular fatty infiltration of the 
liver. Although the aetiology is unknown, there is a close association with aspirin therapy. Since stopping 
giving aspirin to children aged less than 12 years, Reye's syndrome has virtually disappeared. With the 
introduction of tandem mass spectroscopy in the neonatal screening programme, the commonest beta 
oxidation defect, medium chain acyl-CoA dehydrogenase deficiency (MCAD), is diagnosed early in many 
regions of the UK. Many of these patients would have presented with acute liver failure and a Reye-like 
syndrome later in life. 

pmiif of f OMi caywj 01 chronic mro ggmi 

Abnormal bile acid concentration and biliary disease is seen in cystic fibrosis as the CFTR (cystic fibrosis 
transmembrane regulator) is found in biliary epithelial cells. 

Presentation : 

Cirrhosis and portal hypertension develop in 20% of children by mid-adolescence. 

Early liver disease is difficult to detect by biochemistry, ultrasound or radioisotope scanning. Liver histology 
includes fatty liver, focal biliary fibrosis or focal nodular cirrhosis. 

Therapy includes standard supportive and nutritional therapy with ursodeoxycholic acid. Liver transplantation 
should be considered for those with end-stage liver disease, either alone or in combination with a heart-lung 
transplant. 



Congenital hepatic fihtoti-, 



4- Congenital hepatic fibrosis (CHF) presents in children over 2 years old with hepatosplenomegaly, 

abdominal distension and portal hypertension. Renal disease may coexist. 
4- Congenital hepatic fibrosis differs from cirrhosis in that liver function tests are normal in the early 

stage. Liver histology shows large bands of hepatic fibrosis containing abnormal bile ductules. 
4- The consequent portal hypertension causes bleeding from varices. 

fJfon-alcoAollc fettu live* dibeabe 

4- Non-alcoholic fatty liver disease (NAFLD) is diagnosed in up to 60% of overweight children but it 

can also be found in lean individuals and in certain metabolic syndromes. 
4- The term NAFLD includes benign fatty infiltration of the liver as well as more aggressive forms with 

inflammation and fibrosis that may progress to cirrhosis in childhood. 
4- The pathogenesis is not understood but may be linked to insulin resistance. In obese children liver 

function tests improve with weight loss. 



HUTMT10M1 SUPPORT OF CHM) WITH UVfg Mfljfl 

Malnutrition may be due to protein malnutrition, fat malabsorption, anorexia or fat-soluble vitamin deficiency 

(vitamins A, D, E and K). 

Preteiw S cctrb : 

Treatment is to provide a high-protein except if he is susceptible to encephalopathy , high-carbohydrate diet 

with 50% more calories than the recommended dietary allowance. 

Fftt s 

4- In children with cholestasis, medium-chain triglycerides, which are absorbed by the portal circulation, 
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will provide fat, but 20-40% long-chain triglycerides are required to prevent essential fatty acid 
deficiency. 
Jk Many children will require nasogastric tube feeding or parenteral nutrition 

vitamins : 

■J- Vitamin K deficiency in liver disease may be due to malabsorption or diminished synthesis. Water-soluble 
forms of vitamin K are available . 

J- Vitamin A deficiency causes night blindness in adults and retinal changes in infants. It is easily prevented 
with oral vitamin A ._ 

^ Vitamin E deficiency causes peripheral neuropathy, haemolysis and ataxia. It is very poorly absorbed in 
cholestatic conditions and high oral doses are required . 

i- Vitamin D dcficiencyjsaTO§§ rickets and pathological fractures. It is prevented by using a water-soluble 
form of vitamin D. Vitamin D-resistant rickets indicates renal tubular acidosis. 

UVIB TTWgMAWTATjeW 

Liver transplantation is accepted therapy for acute or chronic end-stage liver failure and has revolutionised the 
prognosis for these children. Transplantation is also considered for some hepatic malignancy. 

The indications for tamplantaticn k 

• severe malnutrition unresponsive to intensive nutritional therapy 

• recurrent complications (bleeding varices, resistant ascites) 

• failure of growth and development 

• poor quality of life. 

Liver transplant evaluation includes 

assessment of the vascular anatomy of the liver 
and exclusion of irreversible disease in other systems. 
13 Absolute contraindications include 

sepsis, 

untreatable cardiopulmonary disease 

cerebrovascular disease. 

There is considerable difficulty in obtaining small organs for children. Most children receive part of an adult's 
liver, which is either reduced to fit the child's abdomen (reduction hepatectomy) or split (shared between an 
adult and child). 

Complications posttransplantation include: 

primary non-function of the liver (5%) 
hepatic artery thrombosis (10-20%) 
biliary leaks and strictures (20%) 
rejection (30-60%) 
sepsis, the main cause of death. 

In large national centres, the overall 1-year survival is approximately 90%, and the overall 5-year survival is 
more than 80%. Most deaths occur in the first 3 months. Children who survive the initial postoperative period 
usually do well. Long-term studies indicate normal psychosocial development and quality of life in survivors. 



oMahmoud O&ehairp 
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Neurology 



Disorders of the 
anterior horn cell 

• Spinal muscular a 

• Poliomyelitis 




Disorders of the 
peripheral nerve 

• Hereditary motor 
sensory neuropathies 

• Acute post-infectious 
polyneuropathy 
(Guillain-Barre) 

• Bells palsy 
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Disorders of 
neuromuscular 

transmission 

enia 




gravis 



Muscle disorders 

• Muscle dystrophies 

- DuchenneVBeckerV 

congenital 

• Inflammatory myopathies 

- Benign acute myositis 

- Polymyositis/ 
dermatomyositis 

• Myotonic disorders 

- Dystrophia myotonics 

• Metabolic myopathies 

• Congenital myopathies 

© Elsevier, Lissauer GtClayden: Illustraied Textbook of Paediatrics 3e - www.sludentconsull.com 
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Till HEREDITARY MOTOR JENfORY NEUR0MT1IIE* (HMf W) 



♦ 



♦ 



♦ 



This group of disorders typically leads to symmetrical, slowly progressive muscular wasting which is 

distal rather than proximal. 

Type I, formerly known as peroneal muscular atrophy (Charcot-Marie-Tooth disease), is usually 

dominantly inherited and the most common. 

Affected nerves may be hypertrophic due to demyelination followed by attempts at remyelination. 

Nerve biopsy typically shows 'onion bulb formation' due to these two processes. Onset is in the first 

decade with distal atrophy and pes cavus, the legs being affected more than the arms. Rarely, there 

may be distal sensory loss and the reflexes are diminished. The disease is chronic and only rarely do 

those affected lose the ability to walk. The initial presentation of Friedreich's ataxia can be similar. 
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BHi/f gjjg 

Bell's palsy is an isolated lower motor neuron paresis of the Vllth cranial nerve leading to facial weakness . 
Although the aetiology is unclear in Bell's palsy, it is probably post-infectious with an association with herpes 
simplex virus in adults. Corticosteroids may be of value in reducing oedema in the facial canal during the 
first week. Recovery is complete in the majority of cases but may take several months. The main 
complication is conjunctival infection due to incomplete eye closure on blinking. This may require the eye to 
be protected with a patch or even tarsorrhaphy. 

There are several other causes of facial nerve palsy. 

If symptoms of an VHIth nerve paresis are also present then the most likely diagnosis is a 
compressive lesion in the cerebellopontine angle. 

The herpes virus may invade the geniculate ganglion and give painful vesicles on the tonsillar fauces 
and external ear, along with a facial nerve paresis. Treatment for this is with aciclovir. 
Hypertension should be excluded, as there is an association between Bell's palsy and coarctation of 
the aorta. 

If the facial weakness is bilateral, sarcoidosis should be suspected, but this is also seen in Lyme 
disease. 

fflYjjJHJ MYASTHENIA 

Aetiology : This is similar to adult autoimmune myasthenia and is due to binding of antibody to 

acetylcholine receptors on the post-junctional synaptic membrane. This gives a reduction of the 

number of functional receptors. 

Presentation is usually after 10 years of age with ophthalmoplegia and ptosis, loss of facial 

expression and difficulty chewing ( Fig. 27.15 ). Generalised, especially proximal, weakness may be 

seen 

Diagnosis is made by observing improvement following the administration of intravenous 
edrophonium and can be further confirmed by testing for acetylcholine receptor antibodies (seen in 60- 
80%). 

Treatment is with 

4- the use of anti-cholinesterases such as neostigmine or pyrido-stigmine. In the longer term, 
■J- immunosuppressive therapy with prednisolone or azathioprine has been shown to be of 

value. 
■J- Plasma exchange is used for crises. 
^t Thymectomy is considered if a thymoma is present or if the response to medical therapy is 

unsatisfactory. About a quarter will show remission post thymectomy and up to half show 

some improvement. 



MANACEMiHT Of PUCH1HHE MWCUUME PYjTPWHY 

> Appropriate exercise helps to maintain muscle power and mobility and delays the onset of scoliosis. 

> Contractures, particularly at the ankles, should be prevented by passive stretching and the provision of 
night splints. 

> Walking can be prolonged with the provision of orthoses, in particular those which allow ambulation 
by the child leaning from side to side. 
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> Lengthening of the Achilles tendon may be required to facilitate ambulation. 

> Attention to maintaining a good sitting posture helps to minimise the risk of scoliosis. 

> Scoliosis is managed with a truncal brace, a moulded seat and occasionally surgical insertion of a 
metal rod into the spine. 

> Later in the illness, episodes of nocturnal hypoxia secondary to weakness of the intercostal muscles 
may present with lassitude or irritability. Respiratory aids, particularly overnight CPAP (continuous 
positive airway pressure) or non-invasive positive pressure ventilation (NIPPV), may be provided to 
improve the quality of life. 

> As with all chronic disabling conditions, parent self-help groups are a useful continuing source of 
information and support for families. Affected children should be reviewed periodically at a specialist 
regional centre. 

> Ambulant children with Duchenne's dystrophy are increasingly treated with corticosteroids (predni- 
solone for 10 days per month) to preserve mobility and prevent scoliosis. The precise mechanism by 
which glucocorticoids may increase strength in Duchenne's dystrophy is not known but their potential 
beneficial effects include 

o inhibition of muscle proteolysis, 

o a stimulatory effect on myoblast proliferation, 

o an increase in myogenic repair, an anti-inflammatory/immunosuppressive effect, 

o reduction of cytosolic calcium concentrations and upregulation of utrophin, 

o and alteration in skeletal muscle gene expression. 

MIWPOUC MYOPATHIES 

Metabolic conditions can affect muscles, due either to the deposition of storage material or to energy- 
depleting enzyme deficiencies. Presentation is as a floppy infant or, in older children, with muscle weakness 
or cramps on exercise. The main causes are: 

• Glycogen storage disorders . 

• Disorders of lipid metabolism. Fatty acids are important muscle fuel. Fatty acid oxidation occurs in 
the mitochondria and defects in this pathway can result in weakness. Carnitine is essential to supply 
long-chain fatty acids to the mitochondria for breakdown, and carnitine deficiency causes weakness. 

• Mitochondrial cytopathies - rare disorders which are coded as maternally inherited mitochondrial 
DNA. Myopathy may be the major manifestation or the disorder may be multisystem, with lactic 
acidosis and encephalopathy. Mitochondrial DNA testing is available. 



CgHJjtWW! MYOPATHIES 

These present at birth or in infancy with generalised hypotonia and muscle weakness. The names describe the 
changes seen on muscle biopsy or electron microscopy. They include: 

• nemaline rod myopathy 

• central core disease 

• congenital fibre-type disproportion. 

Creatine phosphokinase levels are normal or only mildly elevated. 
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Nephrology 




Vesicoureteric reflux 

DEFINITION : Vesicoureteric reflux (VUR) is a developmental anomaly of the vesicoureteric junctions. The 
ureters are displaced laterally and enter directly into the bladder rather than at an angle, with a shortened or 
absent intramural course. Severe cases may be associated with renal dysplasia. 



ETIOLOGY AND INCIDENCE : It is familial, with a 30-50% chance of occurring in first-degree relatives. It 
may also occur with bladder pathology, e.g. a neuropathic bladder or urethral obstruction, or temporarily after 
aUTI. 

PATHOPHYSIOLOGY : Its severity varies from reflux into the lower end of an undilated ureter during 
micturition to the severest form with reflux during bladder filling and voiding, with a distended ureter, renal 
pelvis and clubbed calyces . Mild reflux is unlikely to be of significance, but the more severe degrees of VUR 
may be associated with intrarenal reflux (IRR), the backflow of urine from the renal pelvis into the papillary 
collecting ducts; IRR is associated with a particularly high risk of renal scarring if UTIs occur. The incidence 
of renal defects increases with increasing severity of reflux; however, many children with renal defects do not 
have reflux. With growth, reflux resolves in 10% each year. 

Reflux with associated ureteric dilatation is important, as: 

• urine returning to the bladder from the ureters after voiding results in incomplete bladder emptying, 
which encourages infection 

• the kidneys may become infected (pyelonephritis), particularly if there is intrarenal reflux 

• bladder voiding pressure is transmitted to the renal papillae; this may contribute to renal damage if 
voiding pressures are high. 

COMPLICATIONS : Infection may destroy renal tissue, leaving a scar, resulting in a shrunken, poorly 
functioning segment of kidney (reflux nephropathy). If scarring is bilateral and severe, chronic renal failure 
may develop. The risk for hypertension in childhood or early adult life is variously estimated to be up to 
10%. 

Follow-up of children with recurrent UTIs, renal scarring or reflux 

In these children: 

• Urine culture should be checked with a non-specific illness in case it is caused by a UTI (urine should 
not be cultured routinely). 

• Long-term low-dose antibiotic prophylaxis can be used. There is no evidence for when antibiotic 
prophylaxis should be stopped. Consideration should be at the age of 2 years (by when maximum 
renal growth has occurred) or after 1 year free of UTIs. 

• Circumcision in boys may be considered as there is evidence that it reduces the incidence of urinary 
tract infection. 

• Anti-reflux surgery may be indicated if there is progression of scarring with ongoing reflux, but it has 
not been shown to improve outcome. 

• Blood pressure should be checked annually if renal defects are present. 

• Regular assessment of renal growth and function is necessary if there are bilateral defects because of 
the risk of chronic renal failure. 

If there are further symptomatic UTIs in younger children, investigations are required to determine whether 
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there are new scars or continuing reflux. New scars are rare in previously unscarred kidneys after 4 years of 
age, even in the presence of continuing VUR, and reinvestigation is rarely indicated after this age. 

DAYTIME IHHWfW 

AETIOLOGY ; This is a lack of bladder control during the day in a child old enough to be continent (over the 
age of 3-5 years). Nocturnal enuresis is also usually present. It may be caused by: 

• lack of attention to bladder sensation, a manifestation of a developmental or psychogenic problem 
which may be secondary to stress or part of a general behavioural problem, although it may occur in 
otherwise normal children who are too preoccupied with what they are doing to respond to the 
sensation of a full bladder 

detrusor instability (uncoordinated bladder contractions) 
bladder neck weakness 
a neuropathic bladder 

a urinary tract infection (although rarely in the absence of other symptoms) 
constipation 
an ectopic ureter. 

EXAMINATION may reveal : 

> evidence of a neuropathic bladder, i.e. the bladder may be distended, 

> there may be abnormal perineal sensation and anal tone 

> abnormal leg reflexes and gait. 

> Sensory loss in the distribution of the S2, 3 and 4 dermatomes should be sought. 

> A spinal lesion may be present. 

> Girls who are dry at night but wet on getting up are likely to have pooling of urine from an ectopic 
ureter opening into the vagina. 



'/ O'Twj if? 



OHS | 

> A urine sample is examined for microscopy, culture and sensitivity. Other investigations are 
performed if indicated. 

> An ultrasound may show bladder pathology, with incomplete bladder emptying or thickening of the 
bladder wall. 

> Urodynamic studies may be required. 

> An X-ray of the spine may reveal a vertebral anomaly. 

> An MRI scan may be required to confirm or exclude a non-bony spinal defect such as tethering of the 
cord. 

TREATMENT : 

Affected children in whom a neurological cause has been excluded may benefit from 

• star charts, bladder training and pelvic floor exercises. 

• Constipation should be treated. 

• A small portable alarm with a pad in the pants, which is activated by urine, can be used when there is 
lack of attention to bladder sensation. 

• Anticholinergic or adrenergic drugs, such as oxybutynin to damp down bladder contractions or 
ephedrine to increase tone at the bladder neck, may be helpful if other measures fail. 



21 WWW.ALLTALABA.COM 



HlMOCH-f CHONmW WOTM 

DEFINITION : 

Henoch-Schonlein purpura is the combination of: 

characteristic skin rash 
arthralgia 

periarticular oedema 
abdominal pain 
glomerulonephritis . 

It usually occurs between the ages of 3 and 10 years, is twice as common in boys, peaks during the winter 
months and is often preceded by an upper respiratory infection. 

AETIOLOGY : 

Despite much research, the cause is unknown. It is postulated that genetic predisposition and antigen 
exposure increase circulating IgA levels and disrupt IgG synthesis. The IgA and IgG interact to produce 
complexes that activate complement and are deposited in affected organs, precipitating an inflammatory 
response with vasculitis. 

CLINICAL FINDINGS 

At presentation, affected children often have a fever. 

1- ZTUc- ftgzJjL is the most obvious feature. 

a. It is symmetrically distributed over the buttocks , the extensor surfaces of the arms and legs, 
and the ankles. The trunk is spared unless lesions are induced by trauma. 

b. The rash may initially be urticarial rapidly becoming maculopapular a nd purpuric, is 
characteristically palpable and may recur over several weeks. 

c. The rash is the first clinical feature in about 50% and is the cornerstone of the diagnosis, 
which is clinical. 

2- g7<rx#c£ lupin, occurs in two-thirds of patients, particularly of the knees and ankles. There is 
periarticular oedema . Long-term damage to the joints does not occur, and symptoms usually resolve 
before the rash goes. 

3- CcrllcJLy- oWgWHo/ iimm. occurs in many children and, if severe, can be treated with 
corticosteroids. 

a. Gastrointestinal petechiae can cause haematemesis and melaena . Intussusception can occur 
and can be particularly difficult to diagnose under these circumstances. 

b. Ileus , protein-losing enteropathy , orchitis a nd occasionally central nervous system 
involvement are rare complications. 

4- ~R.clm.clL lwrrL\rcL»i-CL>*± is common, but is rarely the first symptom. 

a. Over 80% have microscopic or macroscopic haematuria or mild proteinuria . These children 
usually make a complete recovery. 

b. If proteinuria is more severe, nephrotic syndrome may result. Risk factors for progressive 
renal disease are heavy proteinuria, oedema, hypertension and deteriorating renal function, 
when a renal biopsy will determine if treatment is necessary. 

c. All children with renal involvement are followed for a year to detect those with persisting 
urinary abnormalities (5-10%) who require long term follow-up. This is necessary as 
hypertension and declining renal function may develop after an interval of several years 
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■HEMOLYTIC UMIMIC 1 YNDMMf 



. Haemolytic uraemic syndrome (HUS) - the triad of: 

• acute renal failure 

• haemolytic anaemia 

• thrombocytopenia. 



hja±h*TpJ±q-±l*TltTy - y - of the disorder is not well understood; it is thought to be due to activation of 
neutrophils which damage vascular endothelium. Typical HUS is secondary to gastrointestinal infection with 
verocytotoxin-producing E. coli Q157:H7 or, less often, Shigella . It follows a prodrome of bloody diarrhoea. 

Although the platelet count is reduced, the clotting is normal (unlike in disseminated intravascular 
coagulation, DIC). Other organs such as the brain, pancreas and heart may also be involved. 



With early supportive therapy, including dialysis, the typical diarrhoea-associated HUS usually has a good 

prognosis, although follow-up is necessary as there may be persistent proteinuria and the development of 

hypertension and declining renal function in subsequent years. 

In contrast, atypical HUS has no diarrhoeal prodrome, may be familial and frequently relapses. It has a high 

risk of hypertension and chronic renal failure and has a high mortality. 

Children with intracerebral involvement or with atypical HUS may be treated with prostacyclin or plasma 

exchange, but their efficacy is unproven. 
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Endocrinology 



DIUITE9 



Problems in diabetic control 



Good blood glucose control is particularly difficult in the following circumstances: 

• gating too mang sugaig foods, such as sweets taken at odd times, at parties or on the way home from 

school. 

• Q.nfteouent o* unreliable blood glucose testing. 'Perfect' results are often invented and written down 

just before clinic to please the diabetes team. 

• illness - vital illnesses ate common in thegoung and although it is usually stated that infections cause 

insulin teouitements to increase, in practice the insulin dose required is variable, partly because of 

reduced food intake. The dose of insulin should be adjusted according to regular blood glucose 
monitoring. Insulin must be continued during times of illness and the urine or blood tested for 
ketones. If ketosis is increasing along with a rising blood sugar, the family should know how to seek 
immediate advice to ensure that they increase the soluble insulin dose appropriately or seek medical 
help for possible intravenous therapy. 

• fxetcise - vigorous ot prolonged planned exercise (cross-country running, long-distance hiking, skiing) 

requires reduction of the insulin dose and increase in dietary intake. Late hypoglycaemia may occur 
during the night or even the next day, but may be avoided by taking an extra bedtime snack, including 
slow-acting carbohydrate such as cereal or bread. Less vigorous exercise such as sports lessons in 
school and spontaneous outdoor play can be managed with an extra snack or a reduction in short- 
acting insulin before the exercise. 

• (familg disturbance such as divorce or separation. 

• inadequate familg motivation, support or understanding. As children can never have a 'holiday' from 

their diabetes, they need a great deal of encouragement to continuously maintain good control. 
Educational programmes for children and families need to be arranged regularly and matched to their 
current level of education. Special courses and holiday camps are available; in the UK they are 
organised by Diabetes UK and local groups 

How diabetes interferes with normal adolescence 

Aims and problems of normal 

adolescence How diabetes interferes 

Physical and sexual maturation Delayed sexual maturation 

Invasion of privacy with frequent medical examinations 

Conformity with peer group Meals must be eaten on time 

Frequent injections and blood tests 

Self-image Hypoglycaemic attacks show that they are different 

Self-esteem Impaired body image 

Independence from parents Parental over-protection and reluctance to allow their child to be away 

from home 
Battles over diabetes 

Economic independence Loading of insurance premiums 

Discrimination by employers 

Statutory rules against becoming a pilot or driving heavy goods or 
public service vehicles 
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Assessment of the child with diabetes 



Assessment of diabetic control; 

Any episodes of hypoglycacmia, diabetic ketoacidosis, 

hospital admission? 

A bsence from sch oo I 

Inte rf e rence with n ormal I if e 

HbA lc results 

Diary of blood glucose results - if monitoring, is he 

reacting to results? 

Insulin regimen - appropriate? 

* Diet - healthy diet, manipulating food intake and 
insulin to maintain good control? 



General overview (periodic): 

N ormal g ro wth an d p u be rta I d e ve iopment, avoid i n g obes ity 

Bl ood pres su re c hec k for hypertension 

Renal disease - screening for microalbuminuria 

* Eyes for rcti n o pa t h y or cata racts 
Feet - maintaining good care 
Screening for coeliac and thyroid disease 
An n ual rem i nder to have fl u vacc i nat ion 



Injection sites- check for 
lipohypertrophy or lipoatrophy 



r 



Knowledge and psychosocial aspects: 
G ood u nde rstan d i ng of d iabetes, wou I d 
participation/ holidays with other diabetic children 
be beneficial? Member of Diabetes UK? 
Becoming self-reliant, but appropriate 
supervision at home, school, diabetic team? 
Taking exercise, sport? Diabetes not interfering with ft? 
Leading as normal life as possible? 
Smoking, alcohol? 
Is 'hypo' treatment readily availabfe? 
Are there short-term goals to improve control? 
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Growth and development 



When considering developmental milestones: 

• The median age is the age when half of a standard population of children achieve that level; it serves 
as a guide to when stages of development are likely to be reached but does not tell us if the child's 
skills are outside the normal range. 

• Limit ages are the age by which they should have been achieved. Limit ages are usually 2 standard 
deviations from the mean. They are more useful as a guide to whether a child's development is 
normal than the median ages. Failure to meet them gives guidance for action regarding more detailed 
assessment, investigation or intervention. 

The difference between median and limit ages can be demonstrated by considering the age range for the 
important developmental milestone of walking unsupported. The percentage of children who take their first 
steps unsupported is: 

• 25% by 1 1 months 

• 50% by 12 months 

• 75% by 13 months 

• 90% by 15 months 

• 97.5% by 18 months. 

The median age is 12 months and is a guide to the common pattern to expect, although the age range is 
wide. The limit age is 18 months (two standard deviations from the mean). Of those not achieving the limit 
age, many will be normal late walkers, but a proportion will have an underlying medical problem, such as 
cerebral palsy, a primary muscle disorder or global developmental delay. A few may be understimulated 
from social deprivation. Hence, any child who is not walking by 18 months should be assessed and 
examined. Thus 18 months can be set as a 'limit age' for children not walking. Setting the limit age earlier 
may allow earlier identification of problems, but will also increase the number of children labelled as 
'delayed' who are in fact normal. 

cocwmvi MyiigPMiNT 

Cognition refers to higher mental function. This progresses with age. In infancy, thought processes are 
centred around immediate experiences. The thought processes of preschool children (which have been 
called preoperational thought by Piaget), tend to be: 

• that they are the centre of the world 

• that inanimate objects are alive and have feelings and motives 

• that events have a magical element 

• that everything has a purpose. Toys and other objects are used in imaginative play as aids to thought 
to help make sense of experience and social relationships. 

In middle school children , the dominant mode of thought is practical and orderly, tied to immediate 
circumstances and specific experiences. (This has been called operational thought.) 

It is only in the mid-teens that an adult style of abstract thought (formal operational thought) begins to 
develop, with the ability for abstract reasoning, testing hypotheses and manipulating abstract concepts 



oMahmoud O&ehairp 
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MAIN JTMEf Of DEVELOPMENT 



Age Gross motor 

Newborn Flexed posture 



Vision and fine motor 

Fixes and follows face 



7 months Sits without support Transfers objects from hand 

to hand 



1 year 



Stands independently Pincer grip 10 months 

Points 



18 months Walks independently Immature grip of pencil 

Random scribble 



2Vi years Runs and jumps 



Draws 



Hearing and speech 
and language 

Stills to voice 
Startles to loud noise 

Turns to voice 
Polysyllabic babble 

1-2 words 
Understands name 

6-10 words 

Points to 4 body parts 



3-4 word sentences 
Understands 2 joined 
commands 



Social, emotional 
and behavioural 

Smiles - only at 6 
weeks 

Finger feeds 
Fears strangers 

Drinks from cup 
Waves 

Feeds himself with 
spoon 

Beginning to help 
with dressing 

Parallel play 
Clean and dry 



Prenatal 



PRE J f NTATION Or Nf URODf Vf LOPMf NTAL 

CONCERN* BY ACE 

Positive family history, e.g. affected siblings or family members; ethnicity, e.g. Tay-Sachs 
disease in Jewish parents 

Antenatal screening tests, e.g. ultrasound for spina bifida or hydrocephalus, amniocentesis for 
Down's syndrome 

Perinatal Following birth asphyxia/neonatal encephalopathy 

Preterm infants with intraventricular haemorrhage/periventricular leucomalacia, post 
haemorrhagic hydrocephalus 

Dysmorphic features 

Abnormal neurological behaviour - tone, feeding, movement, seizures, visual inattention 

Global developmental delay 

Delayed or asymmetric motor development 

Visual or auditory concerns by parent or after screening 

Neurocutaneous/dysmorphic features 

Preschool Speech and language delay 

Abnormal gait 

Loss of skills 

Problems with balance and coordination 



Infancy 



School 
age 



Any age 



Learning difficulties 

Attention control 

Hyperactivity 

Specific learning difficulties, e.g. dyslexia, dyspraxia 

Acquired brain injury, e.g. after meningitis, head injury 
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Genetics 



EPWARP* 1 jYHPgQMt (TRISOMY 18) AND PATAU* TYHPROME (TRHOMY t?) 

Although rarer than Down's syndrome (1 in 8000 and 1 in 14 000 live births, respectively), particular 
constellations of severe multiple abnormalities suggest the diagnosis at birth and most affected babies die in 
infancy . 

rTke dlaafioUb is confirmed by chromosome analysis. Many affected fetuses are detected by ultrasound scan 

during the second trimester of pregnancy and diagnosis can be confirmed antenatally by amniocentesis and 
chromosome analysis. 

rRecuttence risk is low, except when the trisomy is due to a balanced chromosome rearrangement in one of 
the parents. 

CLlmJxUO-L fi-€L£L£uTz.C±J- *rft~~ C-cLlUCLHxLA. A-y-M-cLtlXn+UC- (&eJ^XF9MJ£ JO ) 

• Low birthweight 

• Prominent occiput 

• Small mouth and chin 

• Short sternum 

• Flexed, overlapping fingers 

• Rocker-bottom feet 

• Cardiac and renal malformations 

• Structural defect of brain 

• Scalp defects 

• Small eyes (microphthalmia) and other eye defects 

• Cleft lip and palate 

• Polydactyly 

• Cardiac and renal malformations 

CHROMOSOMAL ABNORMAUTIEf 



PROC AL TRANSLOCATIONS 

An exchange of material between two different chromosomes is called a reciprocal translocation. 
When this exchange involves no loss or gain of chromosomal material, the translocation is 'balanced' and 
has no phenotypic effect if not it is unbalanced. 

T?a-La-M-€!-CLcL HjtudfrfixmcLL ±H*j±Alttn±2m±±. are relatively common, occurring in 1 in 500 of the general 
population. A translocation that appears balanced on conventional chromosome analysis may still involve 
the loss of a few genes or the disruption of a single gene that results in an abnormal phenotype, often 
including learning difficulty. Studying the chromosomal breakpoints in such individuals has been one way 
of identifying the location of specific genes. 

VmJtwlUlmxucjI HjtuclfrjucrjixLL £fi.a-M-±L<rc-a±l<j-M-± contain an incorrect amount of chromosomal material 
and cause a combination of dysmorphic features, congenital malformations, developmental delay and 
learning difficulties. In a newborn baby, the prognosis is difficult to predict, but the effect is usually severe. 
The parents' chromosomes should be checked to determine whether the abnormality has arisen de novo, or 
as a consequence of a parental rearrangement. Finding a balanced translocation in one parent indicates a 
recurrence risk for future pregnancies and antenatal diagnosis by chorionic villus sampling or amniocentesis 
should be offered as well as testing of relatives. 
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▼/TTrT<l 



r 






Deletions are another type of structural abnormality. Loss of part of a chromosome usually results in 
physical abnormalities and learning difficulties. The deletion may involve loss of the terminal or, less 
commonly, the interstitial part of a chromosome. 

An example of a deletion syndrome involves loss of the tip of the short arm of chromosome 5, hence the 
name 5p- or monosomy 5p. Because affected babies have a high-pitched mewing cry in early infancy, it is 
also known as cri du chat syndrome. Parental chromosomes should be checked to see if one parent carries a 
balanced chromosomal rearrangement. 

An increasing number of syndromes are now known to be due to chromosome deletions too small to be seen 
by conventional cytogenetic analysis. These submicroscopic deletions can be detected by FISH (fluorescent 
in-situ hybridisation) studies using DNA probes specific to particular chromosome regions. DiGeorge's 
syndrome is due to a deletion of chromosome 22 at band 22ql 1 . Williams' syndrome is another example of 
a microdeletion syndrome due to loss of chromosomal material on the long arm of chromosome 7 at band 
7qll . 




May be due to: 

• A new mutation in one of the gametes leading to the conception of the affected person. This is the 
most common reason for absence of a family history in dominant disorders, e.g. >80% of individuals 
with achondroplasia have normal parents. 

• Gonadal mosaicism - very occasionally a healthy parent harbours the mutation only in a number of 
gametes in the gonad. This can account for recurrences of autosomal dominant disorders in siblings 
born to apparently normal parents. It has been described in congenital lethal osteogenesis imperfecta. 

• Non-paternity - if the apparent father is not the biological father. 

PHA AHAjYjjg 

New techniques in DNA testing are continually being developed, making more single gene disorders 
amenable to molecular analysis. Most molecular testing is performed using polymerase chain reaction 
(PCR). This involves the amplification of specific DNA sequences, enabling rapid analysis of small 
samples, which is particularly important in antenatal diagnosis. 
The main impact of DNA analysis for genetic counselling is: 

• confirmation of a clinical diagnosis 

• detection of female carriers in X-linked disorders, e.g. Duchenne's and Becker's muscular 
dystrophies, haemophilia A and B 

• carrier detection in autosomal recessive disorders, e.g. cystic fibrosis 

• presymptomatic diagnosis in autosomal dominant disorders, e.g. Huntington's disease, myotonic 
dystrophy 

• antenatal diagnosis of an increasing number of Mendelian conditions. 

These are accomplished by: 

• 1. Mutation analysis 

For an increasing number of disorders, it is possible to directly detect the actual mutation causing the 
disease . This provides very accurate results for confirmation of diagnosis, and presymptomatic or 
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predictive testing. Identifying the mutation in an affected individual may be very time-consuming, 
but once this has been done, testing other relatives is usually fairly simple. Examples are: 

o Deletions - large deletion mutations are common in a variety of disorders including 
Duchenne's and Becker's muscular dystrophies, alpha-thalassaemia and 21 -hydroxylase 
deficiency (congenital adrenal hyperplasia). They can be tested for relatively easily. 

o Point mutations and small deletions - these can be readily identified if the same mutation 
causes all cases of the disorder, as in sickle cell disease. For most disorders, however, there is 
a very diverse spectrum of mutations. About 78% of cystic fibrosis carriers in the UK possess 
the AF508 mutation, but over 900 other mutations have been identified. Most laboratories test 
for a certain number of the most common mutations in their given population. 

o Trinucleotide repeat expansion mutations - these are readily tested for because the 

mutation in a given disease is always the same. The only difference is the size of the repeat 
sequence, which can be determined from the size of the DNA fragment containing the repeat. 

• 2. Genetic linkage 

If mutation analysis is not available, it may be possible to use DNA sequence variations (markers) 
located near to, or within, the disease gene to track the inheritance of this gene through a family. This 
type of analysis requires a suitable family structure and several key members need to be tested to 
identify appropriate markers before linkage testing can be used predictively 

PRmMPTOMATIC TOTjWC 

In many autosomal dominant disorders, onset is during adolescence or adult life and clinical expression may 
not be evident at birth. Relatives of affected individuals may request tests to see if they are likely to develop 
the disorder in question. Examples include myotonic dystrophy, Huntington's disease, autosomal dominant 
polycystic kidney disease and neurofibromatosis. 
Assessment may include: 

• careful examination of individuals at risk, e.g. development of cafe-au-lait patches and axillary 
freckling in neurofibromatosis 

• investigations, e.g. renal ultrasound scans in individuals at risk of autosomal dominant polycystic 
kidney disease 

• DNA analysis using linked markers or mutation analysis. 

It is generally accepted that presymptomatic tests (e.g. for Huntington's disease and myotonic dystrophy) 
and carrier tests (e.g. for cystic fibrosis) should not be performed on healthy children, as these remove the 
child's future right to choose whether or not to have this information. 

PYtMORMIOUMlY 

The term 'dysmorphology' literally means 'the study of abnormal form' and refers to the assessment of birth 
defects and unusual physical features that have their origin during embryogenesis. 

PATHOGENIC MECHANISMS 



A primary structural defect occurring during the development of a tissue or organ, e.g. spina bifida and cleft 
lip and palate. 

Implies an abnormal intrauterine mechanical force that distorts a normally formed structure, e.g. joint 
contractures due to fetal compression caused by severe oligohydramnios. 

Involves destruction of a fetal part which initially formed normally; e.g. amniotic membrane rupture may 
lead to amniotic bands which may cause limb reduction defects. 

Refers to abnormal cellular organisation or function of specific tissue types, e.g. skeletal dysplasias and 
dysplastic kidney disease 
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CUBICAL CLASSIFICATION OF BIRTH DEFECTS 

^yiMjgJjc- iyA^cm dxzfirzxztA. 

These include single congenital malformations such as spina bifida and are often multifactorial in nature with fairly 
ow recurrence risks. 



cK 



Refers to a pattern of multiple abnormalities occurring after one initiating defect. Potter's syndrome (fetal 
compression and pulmonary hypoplasia) is an example of a sequence in which all abnormalities may be traced to 
one original malformation, renal agenesis. 

A group of malformations that occur together more often than expected by chance, but in different combinations 
from case to case, e.g. VACTERL association (Vertebral anomalies, Anal atresia, Cardiac defects, Tracheo- 
oEsophageal fistula, Renal anomalies, Limb defects). 



r ^y/iafe 



ome. 



When a particular set of multiple anomalies occurs repeatedly in a consistent pattern, this is called a 
'syndrome'. Multiple malformation syndromes are often associated with moderate or severe learning 
difficulties and may be due to: 






chromosomal defects 

a single gene defect (dominant or recessive) 

exposure to teratogens such as alcohol, drugs (especially anticonvulsants such as valproate, 

carbamazapine and phenytoin ) or viral infections during pregnancy 

unknown cause. 



CLINICAL FEATURES OF NOONANf S SYNDROME 



Characteristic facies 

Occasional mild learning difficulties 

Short webbed neck with trident hair line 

Pectus excavatum 

Short stature 

Congenital heart disease (especially pulmonary stenosis, atrial septal defect) 



CLINICAL FEATURES OF WILLIAMS' 7 SYNDROME 



Short stature 

Characteristic facies 

Transient neonatal hypercalcaemia (occasionally) 

Congenital heart disease (supravalvular aortic stenosis) 

Mild to moderate learning difficulties 



CLINICAL FEATURES OF PRADER-WILLI SYNDROME 

Characteristic facies 
Hypotonia 

Neonatal feeding difficulties 
Failure to thrive in infancy 
Obesity in later childhood 
Hypogonadism 
Developmental delay 
Learning difficulties 
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Neonatology 



M ATERNAl CONDITIO gjf AFFtCTIHC THE EITUj 

DIABETJ 



Women with insulin-dependent diabetes /m d it more difficult to maintain good diabetic control during 
pregnancy and have an increased insulin requirement. 

Poorly controlled maternal diabetes is associated with polyhydramnios and pre-eclampsia, increased rate of 
early fetal loss, congenital malformations and late unexplained intrauterine death. 
Ketoacidosis carries a high fetal mortality. With meticulous attention to diabetic control, the perinatal 
mortality rate is now only slightly greater than in non-diabetics. 
Fetal problems associated with maternal diabetes are: 



gMJfejftjfcg^OTcj. . Overall, there is a 6% risk of congenital malformations, a threefold 
increase compared with the non-diabetic population. The range of anomalies is similar to that for the 
general population, apart from an increased incidence of cardiac malformations, sacral agenesis (caudal 
regression syndrome) and hypoplastic left colon, although the latter two conditions are rare. Studies show 
that good diabetic control periconceptionally reduces the risk of congenital malformations. 

• ?Jn±HxLu±€ifilMjc- gjLQTutU Hjc-A&ilc±hrM- ( < ?TVQ'R.) . There is a threefold increase in growth restriction 
in mothers with long-standing microvascular disease. 

• TfLaxiHxr&xmwL (Fig. 9.4 ). Maternal h. y-h-cJi.q -L y-c-a-CLnla. causes fetal hyperglycaemia as glucose 
crosses the placenta. As insulin does not cross the placenta, the fetus responds with increased secretion of 
insulin which promotes growth by increasing both cell number and size. About 25% of such infants have a 
birthweight greater than 4 kg compared with 8% of non-diabetics. The macrosomia predisposes to 
cephalopelvic disproportion, birth asphyxia, shoulder dystocia and brachial plexus injury. 

Neonatal problems include : 

• <H y-fr*ry -L y.€±€Lc.3*€lcL . Transient hypoglycaemia is common during the first day of life from fetal 
hyperinsulinism, but can often be prevented by early feeding. The infant's blood glucose should be closely 
monitored during the first 24 hours and hypoglycaemia treated. 

• ~Rjc±iijbi£LtxjHq- £J1a&uc.±± ±Q-MjdHxm*jc- (RD*T) . More common as lung maturation is delayed. 

\lor§i^jtTpja±h-y -. Hypertrophy of the cardiac septum occurs in some infants. It 



regresses over several weeks but may cause heart failure from reduced left ventricular function. 
7\rlg £ y±hM±jMM, (venous haematocrit >0.65). Makes the infant look plethoric. Treatment with partial 
exchange transfusion to reduce the haemocrit and normalise viscosity may be required. 



MATERNAl MEP1CATIOH WHICH MAY APVERttlY AWICT THE »TIW 

Medication Adverse effect 

Anticonvulsant therapy with carbamazepine , Fetal carbamazepine/valproate/hydantoin syndrome - 
valproic acid (sodium valproate) or midfacial hypoplasia, CNS, limb and cardiac malformations, 

hydantoins ( phenytoin ) developmental delay. 

Cytotoxic agents Congenital malformations 

Diethylstilbestrol (DES) Clear-cell adenocarcinoma of vagina and cervix 

Iodides/propylthiouracil Goitre, hypothyroidism 

Lithium Congenital heart disease 

Tetracycline Enamel hypoplasia of the teeth 
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Thalidomide Limb shortening (phocomelia) 

Vitamin A and retinoids Increased spontaneous abortions, abnormal face 

Warfarin Interferes with cartilage formation (nasal hypoplasia and 

epiphyseal stippling); cerebral haemorrhages and 
microcephaly 

COHCEHi™. IHKCT10M 

Intrauterine infection is usually from maternal primary infection during pregnancy. Those that can damage 
the fetus are: 

rubella 

cytomegalovirus (CMV) 
Toxoplasma gondii 
parvovirus 
varicella zoster 
syphilis. 

RUBELLA 

The diagnosis of maternal infection must be confirmed serologically as clinical diagnosis is unreliable. The 
risk and extent of fetal damage are mainly determined by the gestational age at the onset of maternal 
infection. 

• Infection before 8 weeks 1 gestation causes deafness, congenital heart disease and cataracts in over 
80%. 

• About 30% of fetuses of mothers infected at 13-16 weeks' gestation have impaired hearing; 

• beyond 18 weeks' gestation the risk to the fetus is minimal. 

• Viraemia after birth continues to damage the infant.. 

Congenital rubella is preventable. In the UK, it has become rare since the measles/mumps/rubella (MMR) 
vaccine was introduced into the childhood immunisation programme, but this is dependent on the 
maintenance of a high vaccine uptake rate. 



CVtOM£GALOViR 



pr/ 



CMV is the most common congenital infection, affecting 3-4/1000 live births in the UK, with higher rates 
reported in parts of the USA. 

■ In Europe, 50% of pregnant women are susceptibl e to CMV. 

■ About 1% of susceptible women will have a primary infection during pregnancy ,and in about 
40% of them the infant becomes infected . 

■ The infant may also become infected following recurrent infection in a pregnant woman who is 

immune , but this is much less likely to damage the fetus. 

WAe/i an Infant 15 infected : 

• 90% are normal at birth and develop normally 

• 5% have clinical features at birth , such as hepatosplenomegaly and petechiae , most of whom will 
have neurodevelopmental disabilities such as sensorineural hearing loss, cerebral palsy, epilepsy and 
cognitive impairment 

• 5% develop problems later in life , mainly sensorineural hearing loss. 
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TOXOPLASMOSIS 



TfLarLc- crft- £fL€LM.A.*t±LA.A.Lcm : 



Acute infection with Toxoplasma gondii, a protozoan parasite, may result from the consumption of raw or 
undercooked meat and from contact with the faeces of recently infected cats. In the UK, fewer than 20% of 
pregnant women have had past infection, in contrast to 80% in France and Austria. 



Transplacental infection may occur during the parasitaemia of a primary infection, and about 40% of fetuses 
become infected. 






Most infected infants are asymptomatic. About 10% have clinical manifestations , of which the most 
common are: 

retinopathy, an acute fundal chorioretinitis which sometimes interferes with vision 

cerebral calcification 

hydrocephalus. 

These infants usually have long-term neurological disabilities. 

Asymptomatic infants remain at risk of developing chorioretinitis into adulthood. 






J- penological diagtiobib : As the specific IgM antibody test has a low sensitivity, serial IgG antibody 

tests are needed to differentiate passively acquired maternal antibody from fetal infection. 
J- (/tmnlocentebl* : Confirmation of fetal infection is obtained from amniocentesis 

J- ty/8 • The severely affected fetus may also have evidence on ultrasound of a fetal anomaly, e.g. 

hydrocephalus or cerebral calcification, but these can only be recognised at advanced gestation 

i- Women who show seroconversion can be treated with the antibiotic spiromycin. 

-J- If positive amniocentesis, treatment with the pyrimethamine and sulfadiazine or termination of 

pregnancy can be offered. 
4- Infected newborn infants are treated for a year. 

Varicella zoster 



?fM±cl€Jcjtxuc €lm. i&mIaJl €7$- InfacjJxm : Fifteen per cent of pregnant women are susceptible to varicella 
(chickenpox). Usually, the fetus is unaffected but will be at risk if the mother develops chickenpox: 

• in theflut half of pt.egn.an.cg (<20 weeks), when there is a <2% risk of the fetus developing severe 

scarring of the skin and possibly ocular and neurological damage and digital dysplasia 

• within 5 dag* befote o* 2 dag* aftei deLlvetg, when the fetus is unprotected by maternal antibodies and 

the viral dose is high. About 25% develop a vesicular rash. The illness has a mortality as high as 30% 



;Exposed susceptible women can be protected with varicella zoster immune globulin (VZIG) 
and treated with aciclovir. Infants born in the high-risk period should also receive zoster immune globulin 
and are often also given aciclovir prophylactically. 
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PffiUS : 

Congenital syphilis is rare in the UK. The clinical features are shown in. Those specific to congenital 

syphilis include a characteristic rash on the soles of the feet and hands and bone lesions. If mothers with 

syphilis identified on antenatal screening are fully treated a month or more before delivery, the infant does 

not require treatment and has an excellent prognosis. If there is any doubt about the adequacy of maternal 

treatment, the infant should be treated with penicillin. 

DIAGNOSIS OF CONGENITAL RUBELLA. CYTOMEGALOVIRUS (CSffV) 



AND TOXOPLASMA 



moN 



Mother 

Fetus 

Placenta 

Urine from infant 



Seroconversion on screening serology 
Amniocentesis or chorionic villus sample - PCR 
Microscopy for syphilis, PCR 
Rubella, CMV - culture, PCR 



Blood, CSF, other samples from infant Culture, PCR 
Blood serology Rubella- specific IgM 

CMV-specific IgM 

Toxoplasma-sptcific IgM and persistently raised 

Toxoplasma IgG 



Growth 
restriction 

Eye defects: 
cataracts 

microphthalmia 

retinitis 

Pneumonitis 



H 



patomega \y 
Jaundice 
Hepatitis 

Virus in urine 



Bone 

abnormalities 



I ntracerebra I 

calcification 

Hydrocephalus 

Mlcrocephalus 

Deafness 




Heart defects: 
card io mega I y 
patent ductus 
arteriosus 

Splenomegaly 

Rash: 
blueberry 
muffin or 
petechial 

Anaemia 

Neutropenia 

Th rom bocy topen i 
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Figure 9.6b Clinical features of congenital rubella, cytomegalovirus (CMV), toxoplasmosis and syphilis 
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PATTERN* Of CROWTH REfflHCTlOM 

Growth restriction in both the fetus and infant has traditionally been classified as symmetrical or 
asymmetrical. 




In the more common asymmetrical growth restriction, the weight or abdominal circumference lies on a 
lower centile than that of the head. This occurs when the placenta fails to provide adequate nutrition late in 
pregnancy but brain growth is relatively spared at the expense of liver glycogen and skin fat ( Fig. 9.11 ). This 
form of growth restriction is associated with uteroplacental dysfunction secondary to maternal pre- 
eclampsia, multiple pregnancy, maternal smoking, or it may be idiopathic. These infants rapidly put on 
weight after birth 

In symmetrical growth retardation, the head circumference is equally reduced. It suggests a prolonged period 
of poor intrauterine growth (or that the gestational age is incorrect). It is usually due to a small but normal 
fetus, but may be due to a fetal chromosomal disorder or syndrome, a congenital infection, maternal drug 
and alcohol abuse or a chronic medical condition or malnutrition. These infants are more likely to remain 
small permanently. 
In practice, distinction between asymmetrical and symmetrical growth restriction often cannot be made 



fOMl jjtgjCA! PROP1EM* jjj NEONATE* 

PERSISTENT PULMONARY HYPERTENSION OF THE NEWBORN 



CCinicaC features : 

(J'hib life-tAteatenina condition ib usually associated with \ 

1. Birth asphyxia, meconium aspiration, septicaemia or Hjc^pjbixLtxr^j. dl±£fi.c-±± ±yj±£bixr*$tjc-. It 

sometimes occurs as a primary disorder. 

2. As a result of the high pulmonary vascular resistance, there is right-to-left shunting within the lungs 
and at atrial and ductal levels. Cy.€LMxr±l± <FTLCLufi± ±<rcrn- aftgzjL bbvtU. 

3. Heart murmurs and signs of heart failure are often absent. 

Investigations : 

1. GL dk^t X-iay shows that the heart is of normal size and there may be pulmonary oligaemia. 

2. CUt wujmt edicuxvidioxyiam is required to establish that the child does not have congenital heart disease. 

Treatment : 

1 . Most infants require u*jc*UiMtlcjcLL istu±£ILcl£1<j-m- €lm*L cJfLCjUalofLg. ±ujijixj*vL in order to 
achieve adequate oxygenation. 

2. ?ImJiclLcjcL m IlhIc €rxl€lc_, a potent vasodilator, is often beneficial. 

3. Another vasodilator, AlLdcM-nfttL, has been introduced more recently. 

4. High-frequency or €r±dU€Lt€iH^ wmtllntltm- is sometimes helpful. 

5. Extracorporeal membrane oxygenation (£CHlU), where the infant is placed on heart and lung 
bypass for several days, is indicated for severe cases, but is only performed in a few specialist 
centres. 

oMahmoud O&ehairp 
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DIAPHRAGMATIC HERNIA 



CCinicaC presentation : 



S It usually presents with faitwie to ne^pond to HeAUAcitation or as respiratory distress. 

S In most cases there is a left-sided herniation of abdominal contents through the posterolateral 

foramen of the diaphragm. The apex beat and heart sounds will then be displaced to the tight tide of 

the chest, with paw cm enbuf, ut the teft chest . 
S Vigorous resuscitation may cause a pneumoihxvuvx "ut the nmmai tuny * thereby aggravating the 

situation. 



Investigations ' The diagnosis is confirmed by X-iag, of the chest and abdomen . Many are now 
diagnosed on antenatal ultrasound screening 

Management : 

S Once the diagnosis is suspected, a twige nasogastric tu&e is passed and suction is applied to prevent 

distension of the intrathoracic bowel. 
S After stabilisation, the diaphragmatic hernia is lepavied siviqicaMty 
S but in most infants with this condition the main problem is pulnwnwuf, (u^poptcusia - where 

compression by the herniated viscera throughout pregnancy has prevented development of the lung 

in the fetus. If the lungs are hypoplastic, mortality is high. 
S £GM(9 has been used pre- and postoperatively to provide respiratory support 

hYpoglYcaemia 



Causes : 

Hypoglycaemia is particularly likely to occur in the first 24 hours of life in: 

> babies who had intrauterine growth restriction,57I?</72 ( poor glycogen stores ) 

> who are fetetotgt. ( poor glycogen stores ) 

> born to mothers with dlaJj^±c-A- §*±cLLl£iL± ( have sufficient glycogen stores, but hyperplasia of 
the islet cells in the pancreas causes high insulin levels ) 

> are LLfipc-JfrjiL- date a , hypothermic 

> jixH.y .€± y.£iiajcj*tlc- or ill for any reason, h whereas the infants of a diabetic mother. 

Symptoms : 

are jitteriness, irritability, apnoea, lethargy, drowsiness and seizures. 



Diagnosis : 

There is no agreed definition of hypoglycaemia in the newborn. Many babies tolerate low blood glucose 
levels in the first few days of life, as they are aMc. £o- * l±ILI Ac lar+a+r gj*d- k*±±m*jc£. as. cM&fEgy . 
A±<th-CLA. Recent evidence suggests that blood glucose Lcjml± aJrm™. 2.6 *mj*wI/J1 are desirable for 
optimal neurodevelopmental outcome, although during the first 24 hours after birth many asymptomatic 
infants transiently have blood glucose levels below this level. There is good evidence that prolonged, 
symptomatic hypoglycaemia can cgxiAg. ^g^##cg#cg^£ njcMjixrUrylcjal dl±cLlrlLl£y - 






Management : 

Hypoglycaemia can usually be prevented by early and frequent milk feeding. 

In infants at increased risk of hypoglycaemia, blood glucose is regularly ^md±an^d. a± the ImdAlcLcL 

• If an asymptomatic infant has two low glucose values (i.e. below 2.6 mmol/L) in spite of adequate 
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feeding 

• or one very low value (<1.6 mmol/L) 

• or becomes symptomatic 

glucose is given by intravenous infusion aiming to maintain the glucose >2.6 mmol/L. The 
concentration of the intravenous dextrose may need to be increased from 10% to 15% or even 20%. 
Abnormal blood glucose results should be confirmed in the laboratory. High concentration intravenous 
infusions of glucose should be given via a central venous catheter to avoid extravasation into the 
tissues, which may cause skin necrosis and reactive hypoglycaemia. 

If there is difficulty or delay in starting the infusion, or a satisfactory response is not achieved, glucagon 
or hydrocortisone can be given. 

GASTROINTESTINAL DISORDER 



^eswfrctqectl atresia 



Incidence : 



Oesophageal atresia is usually associated with a tracheo-oesophageal fistula . It occurs in 1 in 3500 live 
births and is associated with polyhydramnios during pregnancy. 



. 



CCinicaC presentation : 

^Jf not diagnosed at birth/ clinical presentation is with: 

1 . persistent salivation and drooling from the mouth after birth, 

2. associated with choking and cyanotic episodes. 
<Jf the diagnosis is not made at this stage, 

S the infant will cough and choke when fed. 

S There may be aspiration into the lungs of saliva (or milk) from the upper airways and acid secretions 
from the stomach. 
Almost half of the babies have other congenital malformation, e.g. as /ucuvt trf-thc VgAdtTd^Jl 
£L±Ajcrcla±lcm- (Vertebral, Anorectal, Cardiac, Tracheo-oEsophageal, Renal and Radial Limb anomalies). 

Jnvetigations ' 

1 . In oesophageal atresia, If suspected, a wide-calibre feeding tube is passed and checked to see if it 
reaches the stomach. 

2. a chest X-ray will confirm that a wide-calibre feeding tube has failed to reach the stomach. 

Continuous suction is applied to the tube to reduce aspiration of saliva and secretions pending 
transfer to a neonatal surgical unit. 



Small E»»wel •bstrvcti •» 



CGinicaG presentation : 



This may be recognised antenatally on ultrasound scanning. Otherwise, small bowel obstruction presents 
with : 

■ pewhtent vomiting, , which is bile-stained unless the obstruction is above the ampulla of Vater. 

■ Meconium may initially be passed, but subsequently its passage is usually delayed ok afoent . 

■ CLBdominai dittetMian becomes increasingly prominent the more distal the bowel obstruction. 

■ High lesions will present soon after birth, but lower obstruction may not present for some days. 
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Causes : 

Small bowel obstruction may be caused by: 

• atxetia ok atetwAfo o£ the duodenum - a third have Down's syndrome and it is also associated with 
other congenital malformations 

• abiat'ia ok atetuMfo o£ the jejunum ok ileum - there may be multiple atretic segments of bowel 

• mabietation with ao£uu£uA - a dangerous condition as it may lead to infarction of the entire midgut 

• meconium dew* - thick inspissated meconium, of putty-like consistency, becomes packed into the 
lower ileum; almost all affected neonates have cystic fibrosis 

• meconium ptuy - a plug of inspissated meconium causes lower intestinal obstruction. 

Diagnosis ' 

The diagnosis is made on clinical features and abdominal %~wuf showing intestinal obstruction. 

Management : 

CWiCAia ok atetuMl* of the bowel and malrotation are treated surgically, after correction of fluid and 
electrolyte depletion. CL meconium ptug will usually pass spontaneously. Meconium ileus may be dislodged 
using Gastrografin contrast medium. 

This may be caused by: 

• r/ii**cA*p*una'* dibeabe . Absence of the myenteric nerve plexus in the rectum which may extend along 

the colon. The baby often does not pass meconium within 48 hours of birth and subsequently the abdomen 
distends. About 15% present as an acute enterocolitis . 

• rRectal attebia . Absence of the anus at the normal site. Lesions are high or low, depending whether the 

bowel ends above or below the levator ani muscle. In high lesions there is a fistula to the bladder or urethra 
in boys, or the vagina or bladder in girls. Treatmnt is surgical. 

In exomphalos (also called omphalocele), the abdominal contents protrude through the umbilical ring, 
covered with a transparent sac formed by the amniotic membrane and peritoneum . It is often associated 
with other major congenital abnormalities. 

In gastroschisis the bowel protrudes through a defect in the anterior abdominal wall, adjacent to the 
umbilicus, and there is no covering sac . It is not associated with other congenital abnormalities. 

CoiHPCicatioHS ' 

Gastroschisis carries a much greater risk of dehydration and protein loss, so the abdomen of affected 

infants should be wrapped in several layers of clingfilm to minimise fluid and heat loss. 

Management : 

c^\ nasogastric tube is passed and aspirated frequently 

an intravenous infusion of dextrose established. 

£olloid support is often required to replace protein loss. 

Many lesions can be repaired by primary closure of the abdomen. With large lesions, the intestine is 

enclosed in a silastic sac sutured to the edges of the abdominal wall and the contents gradually returned 
into the peritoneal cavity. 
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Nutrition 



: 



Causes 



Inadequate 

intake 



I nadequate retention 



Malabsorption 



; 



Failure to utilise 
nutrients 



Increased 

ir.quirement5 



f AILURE TO THRIVE 



Causes of failure to thrive 



) c 



Examples 



Non-organktonwlrornental 
Inadequate availability of food 

Feeding problems - insufficient breast milk or poor technique in correct 
preparation erf formula 

Insufficient or unsuitable food offered 
La ck of regular feeding ti rnes 
lofam d Iffkuli to feed - resists feeding or dttintet ested 
Conflirt gvftr feed! ng. P intolerance of norma I feed! nrj beha viouf r e.g. 
messtness, throwing food around, leading to an early cessation of meate 
■ Problems with, budgeting, s hopping, cooking f nnd„ farn me 
Low socioeconomic status 

Psychosocial deprivation 

Pom iM.itcrnjl-infantinteractfofi 

Maternal depression 
Poor maternal education 

Neglect or child abuse 

I ncludes factitious il Iness; d eli berate underfeeding to generate fail lire to thrive 



Organic 

Impaired suck/iwallow 

Oo-mntor dy^funct™, neurological disorder e.g. cerebr a I palsy 
■Cleft palate 

ChfOftk HlnttJ leading to anorexia 

Crohn's disease, chronic renal failure, cystic fibrosis, liver disease, etc 



Vomiting, Severe gastroesophageal reflux 



Codiac disease. Cystic fibrosa ^ Cow's milk prolan Intolerance, 
Short gut syndrome, post neaotisrng enterocd itis [NEC) 



Syndromes 

Chromosomal disorders e.g. Down's syndrome, IUGR f intrauterine- growth restriction) 
or extreme prematurity. Congenital infection, Mefabolic disorders, e.g. congenital 
hypothyroidism storage disorders, amino- and organic acid disorders 



Thyrotoxicosis, Cystic fibrosis, Malignancy, Chronic infection (HI V\ immune deficiency) 
Congenital heart disease. Chronic renal failure 



© Elsevier, Llssauer ELCIayden: Illustrated Textbook of Paediatrics 3e- www.sujdentconsulLcoin 
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CCinicaC features 



Studying the growth chart in combination with the history and examination of the child is the key to its 
evaluation. The history should focus on: 

• a detailed dietary history; a food diary over a few days can be informative 

• feeding, including details of exactly what happens at mealtimes 

• if the child is well and has lots of energy or has other symptoms such as diarrhoea, vomiting, cough, 
lethargy 

• if the child was premature or had intrauterine growth restriction at birth or any significant medical 

problems 

• the growth of other family members and any illnesses in the family 

• if the child's development is normal 

• if there are psychosocial problems at home. 

Examination focuses on identifying whether there is any evidence of organic disease 

> - dysmorphic features, distended abdomen, thin buttocks and irritability in coeliac disease, 

> respiratory signs and malabsorption in cystic fibrosis, 

> evidence of nutritional deficiencies or evidence of chronic illness. 



investigations 



Investigations to be censi dered In failure to thrive 

Investigation Significance of an abnormality 



Full blood count and differential 
Plasma creatinine and electrolytes 

Liver function tests 

Thyroid function tests 

Acute-phase reactant 

Ferritin 



Anaemia, infection, inflammation, immune deficiency 
Renal failure, renal tubular acidosis, metabolic disorders 

Liver disease, malabsorption, metabolic disorders 

Congenital hypothyroidism 

Inflammation, e.g. Crohn's disease 

Iron deficiency anaemia 



Immunoglobulins Immune deficiency 

Anti-endomysial and anti-gliadin antibodies Coeliac disease 

Urine microscopy and culture and dipsticks Urinary tract infection, renal disease 



Stool microscopy and culture 
Karyotype in girls 

Chest X-ray and sweat test 



Intestinal infection, parasites 
Turner's syndrome 

Cystic fibrosis 



Management 



The management of most non-organic failure to thrive is multidisciplinary and is carried out in primary care. 
The health visitor is well placed to make home visits to assess eating behaviour and provide support. Direct 
practical advice following observation may well be beneficial. A paediatric dietician may be helpful in 
assessing the quantity and composition of food intake, and recommending strategies for increasing energy 
intake and a speech and language therapist has specialist skills with feeding disorders. Input from a 
clinical psychologist and from social services may also be appropriate. Nursery placement may be helpful 
in alleviating stress at home and assist with feeding. 

Hospital admission may occasionally be necessary for a period of assessment and observation of the child 
and family, or when detailed investigations are required. 
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Outcome 

Follow-up studies suggest that children with non-organic failure to thrive continue to under-eat . Although 
there is usually a gradual improvement in the preschool years, a lasting deficit is common and these children 
tend to remain underweight. In contrast, impairment of development is only short term. 

Prevention 

Prevention of failure to thrive is an essential part of the management of any child whose condition severely 

affects sucking and swallowing, such as prematurity, cleft palate, oesophageal malformation and cerebral 

palsy when a gastrostomy may be required to maintain reasonable nutrition. 

In children who are unable to tolerate gastric feeding because of severe illness or multiple bowel operations, 

total parenteral nutrition (TPN) is needed to prevent malnutrition, but is accompanied by increased risk of 

infection. 

AMEttMIHT OF NUTRITION*! jTATW 

Malnutrition must be recognised and accurately defined for rational decisions to be made about refeeding. 
Evaluation is divided into assessment of past and present dietary intake, anthropometry and laboratory 
assessments. 



Dietary 




assessment 



Parents are asked to record as best they can all food the child eats during several days. This gives a 
reasonably accurate assessment of habitual food intake. Children under 12 years are likely to give unreliable 
information if questioned directly 



Anthropometry 



Regular growth measurements are valuable as a fall-off of a growth parameter is one of the earliest 
indicators of incipient malnutrition. Height, weight, triceps skinfold thickness and mid-arm circumference 
are basic measures which permit a reasonably accurate assessment of nutritional status. The World Health 
Organization recommends that nutritional status is expressed as: 

• height fot age - a measure of stunting and an index of chronic malnutrition 

• weight fot height - a measure of wasting and an index of acute malnutrition . 

fiuhcutaneou* fat *tote& can be assessed by measuring skinfold thickness, whilst uppe* aim citcumfetence in 

conjunction with triceps skinfold thickness is an indication of skeletal muscle mass. However, it is difficult 
to measure skinfold thickness accurately in young children, so this reduces its use in reflecting short-term 
changes in body composition. 



Laboratory investigations 

These are useful in the detection of early physiological adaptation to malnutrition, but clinical history, 
examination and anthropometry are of greater value than any single biochemical or immunological 
measurement. 



42 WWW.ALLTALABA.COM 



Infections 



tYTOMECUOVIRlW (CMV) 

Mode of traHsniddioH 

Cytomegalovirus is usually transmitted via saliva, genital secretions or breast milk, and more rarely via blood 
products, organ transplants and transplacental^. 

Incidence 

The virus causes mild o* 6u&c£inicai infection in normal hosts. In developed countries, about half, of the adidt 

population show serological evidence of past infection. In developing countries, most children have been infected by 
2 years of age, often aia (keatt truth. In the immunocompromised and the fetus, CMV is an important pathogen. 

Presentation : 

J- As with EBV, CMV may cause a menenudeodh tyndwrne. Pharyngitis and lymphadenopathy are not usually as 
prominent as in EBV infections. Patients may have atypical lymphocytes on the blood film but are 
heterophile antibody-negative. 

4- Maternal CMV infection may result in cenoenitai infection (see Ch. 9 ), which may be present at birth or 
develop when older. 

In the immunccompwmiaed (uut, CMV can cause retinitis, pneumonitis, bone marrow failure, encephalitis, 
hepatitis, colitis and oesophagitis. It is a very important pathogen following organ transplantation. Organ 
recipients are closely monitored for evidence of CMV activation by sensitive tests such as polymerase chain 
reaction (PCR). 

Prevention 

Interventions used to reduce the risk of transmission of CMV disease are CMV-negative blood for transfusions and 
anti-CMV drug prophylaxis; also, if possible, CMV-positive organs are not transplanted into CMV-negative recipients. 
CMV disease may be treated with ganciclovir or foscarnet, but both have serious side-effects 

HUMAN HlgMWjgW 7 (HHV7) 

This virus is very closely related to HHV6, causing similar clinical disease, including exanthem 
subitum(reseola infantum ) and febrile convulsions. Again, most children are infected with HHV7 in the 
first few years of life. 

HUMAN HtgMWMHJj 8 (HHV8) 

This virus is associated with 9(gf)o*i'± &atcoma (9(g), a tumour which occurs in immunobupp^e^ed patients as 

well as certain populations in Africa and around the Mediterranean. HHV8 does not appear to be associated 
with disease in otherwise healthy children. Primary HHV8 infection may be associated with a mild febtlle. 

illne**, and infection is usually transmitted from baLiva. Up to 40% of African teenagers have antibodies to 

(ftcftWS, whereas <5% are seropositive in the UK. 

PARVOVIRUS B19 



Disease : 



Parvovirus B19 cau*e& etgtkema infectio&um ot fifth disease (so-named because it was the fifth disease to be 
described of a group of illnesses with similar rashes), also called slapped cheek syndrome. 
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Incidence : 

Infections can occur at any time of the year, although outbreaks are most common during the opting month*. 

Mode of transmission 

Transmission is via tespltatotg secretions from viraemic patients, by vertical transmission from mother to 
fetus and by transfusion of contaminated blood products. Parvovirus B19 infects the erythroblastoid red cell 
precursors in the bone marrow. 

CCinicaC presentation 

Parvovirus causes a range of clinical syndromes: 

• asymptomatic infection - common; about 5-10% of preschool children and 65% of adults have 

antibodies 

• erythema infectlo&um - the most common illness, 

o with a viraemic phase of fever, malaise, headache and myalgia 

o followed by a characteristic rash a week later on the face ('slapped cheek'), progressing to a 

maculopapular, 'lace'-like rash on the trunk and limbs 
o complications are rare in children, although arthralgia or arthritis is common in adults 

• aplastic crisis - the most serious consequence of parvovirus infection; it occurs in children with 

chronic haemolytic anaemias , where there is an increased rate of red cell turnover (e.g. sickle cell 
disease or thalassaemia); and in immunodeficient children (e.g. malignancy) who are unable to 
produce an antibody response to neutralise the infection 

• fetal disease - transmission of maternal parvovirus infection may lead to fetal hydrops and death due 

to severe anaemia, although the majority of infected fetuses will recover . 

^^^^ ENTEROVIRUS 

Organisms : 

Human enteroviruses, of which there are many (including the coxsackie viruses, echoviruses and polio 
viruses), are a common cause of childhood infection. 

Transmission 

is primarily by the faecal-oral route. Following replication in the pharynx and gut, the virus spreads to infect 
other organs. 

Incidence : 

Infections occur most commonly in the summer and autumn. 

Presentations : 

Over 90% of infections are asymptomatic or cause a non-specific febrile illness, but characteristic clinical 
syndromes exist and are listed below. An effective vaccine is available against the polioviruses. 

HERPAN6INA 

Vesicular and ulcerated lesions on the soft palate and uvula causing anorexia, pain on swallowing and fever. 

HAND, FOOT AID MOUTH 



rr/ ttw JK. o THF 



Painful vesicular lesions on the hands, feet, mouth and tongue. Systemic features are mild. The disease 
subsides within a few days. 



Aseptic meningitis is caused by many of the enteroviruses. There may be a skin rash, which can be petechial 
and therefore difficult to differentiate clinically from meningococcal infection. Complete recovery can be 
expected. 
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PLEURODYNIA (BORNHOLM'S 

An acute illness with fever, pleuritic chest pain and muscle tenderness . There may be a pleural rub but 
examination is otherwise normal. Recovery is within a few days. 

MYOCARDITIS AND PERICARDITIS 

Heart failure associated with a febrile illness and ECG evidence of myocarditis. 

POUOYlRUS INFECTION 



Clinical disease is now very rare, due to successful immunisation programmes. It falls into four main 
categories: 

• >90% are asymptomatic 

• 5% have a poliomyelitis 'minor illness' - fever, headache, malaise, sore throat and vomiting occur 
within 4 days of exposure and recovery is uneventful 

• 2% of patients progress to central nervous system involvement with aseptic meningitis; there is 
stiffness of the back, neck and hamstrings from meningeal irritation 

• in <1% of cases, classical paralytic polio occurs about 4 days after the minor illness has subsided - 
involvement of the anterior horn cells and cerebral cortex leads to varying degrees of paralysis which 
may recover completely or be permanent; involvement of the muscles of respiration may call for 
long-term respiratory support or be fatal. 

INFECTION IN THE MMUNOCOMPROMISED HOST 

Enteroviruses can cause severe disease in immunocompromised individuals. Echo virus can cause a 
persistent and sometimes fatal central nervous system infection in agammaglobulinaemic patients. 
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